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NUTRITIGN STUDY IN MICRONESTA 


INTRODUCTION 


OBJECTIVE: 


To make a study of dietary habits and nutritional status of inhabitants 
and the nutrient composition of basic plant and animal foods in at least tio 
islands with somewhat contrasting conditions for the purpose of developing ef- 
fective methods of gathering nutrition information necessary for promoting 
educational and developmental programs conducive to improved conditions. 


PROCEDURE: 


Two islands were selected for which some medical, anthropological or 
other pertinent observations had been reported under the CIMA or SII programs. 


Majuro in the Marshall Islands was selected as representative of a "low" 
island and Udot in the Truk district, Eastern Caroline Islands, as a "high" 
island. 


The field activities in the ilarshall Islands covered the period from 
January 18 through Iiay 29, 1951. The field activities in the Caroline Islands 
covered the period from Jume 27 through October 8, 1951. 


Samples of native foods for nutrient analysis were also collected at this 
time. The samples were sent to the Foods and Nutrition Department, University 
of Hawaii Agricultural Experiment Station, where Professor Carey D. Iiiller 
directed the chemical analysis of the samples. 


PART I 
NUTRITION STUDY QO! IMAJURO ISLAND, MARSHALL ISLANDS 


Majuro Atoll lies 7 degrees 05! North, 171 degrees 23' East, about ten 
miles West of Arno Atoll; it is 21 miles in an east and west direction. There 
are more than 50 low coral islands, of which Majuro island, the largest, 
stretches along the southern side for a distance of about 1) miles. 


I. Planning and organizing the survey. 


Before beginning the actual collection of data for the nutrition survey, 
time was spent in acquiring some lnowledge of village life, gaining coopera- 
tion of inhabitants, becoming familiar with local foodstuffs, and local methods 
of preparing and cooking meals. At the same time, an attempt was made to 
learn enough of the native language to be able to understand simple terms which 
would be helpful when gathering data for the survey. 








This preliminary work was done on Uliga, where it was possible to contact 
liarshallese officials and persons of authority and influence on the locality 
from whom help could be obtained, as the success of the survey, to a large de- 
gree, depended on obtaining such cooperation. 


The teacher trainee group at the school, who had come from many islands 
of the Marshalls, helped by volunteering irformation on Marshallese terminology 
for foods, preparation of foods and description of foods used in native villages. 


A list is given of liarshallese foods with .a brief description of the foods 


which are produced locally. 


A LIST OF IMARSHALLESE TOODS WITH A BRIEF DESCRIPTION IN ENGLISH 


MARSHALLESE 





3op 


lokan 


Beru 


Joanrong 


Mokanrul 


Jakaka 


Kobeo 


Ma 


Kon jin 


Boljej 


Kobjar 


Jokkob 


’’ OF EACH FOOD 
ENGLISH 
Pandanus fruit. 


Boiled or baked pandanus. 
Cooked and preserved pandanus fruit. _ 


Pandanus and arrowroot flour cooked together as 
a dessert. 


Pandanus juice. 


Meat of baked or boiled ‘pandanus fruit mixed | 
with grated coconut and baked. 


Shredded fresh pandanus dried for almost one week 
and used as a confection. 


Raw pandanus fruit. 
Breadfruit. 
Baked breadfruit--roasted and skin scraped off 


before eating. 


Green breadfruit is taken and stored mtil it 


Yipens. Both core and skin are removed. Hole 


is filled with coconut milk from grated coconuts. 
Hole is covered with part of core, then bread- 
fruit is wrapped with green breadfruit, leaves 
tied with pandanus roots and baked about half a 
hour. 


Baked breadfruit in um or pit. 


Breadfruit porridge--both core and skin are re- 
moved. Breadfruit is cut into pieces, boiled, 
mashed, mixed with coconut milk, Salt to taste. 
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MARSHALLESE 





Ainbat ben 


Bwiro 


Jankwin 


Manaka jen 


Ieok 


ENGLISH 


Breadfruit is cored and skinned. Cut into 
pieces and boiled. After it is boiled once, 
it is again boiled with coconut milk, 


Preserved breadfruit. 

1. Skin is removed, core taken out and bread- 
fruit cut into half. 

2. Then breadfruit is put in a basket and 
left overnight anchored in the waters of 
the lagoon, 

3. Breadfruit is taken from the lagoon and 
left overnight on the ground to soften, 

4. Breadfruit is then put in a pit, covered 
with dried breadfruit leaves and left for 
about six months. 

5. Eat when needed. 


Made from Mijiwan (seeded) breadfruits, Take — 
while green from tree and let ripen. Take out. 
seeds, core, and skin. Put breadfruit in large 
coconut leaves which are woven into coconut 

leaf baskets, ~Put baskets in earth oven and 
leave overnight. Take out, unwrap, flatten. . 
out and leave out in sun to dry. After bread- 
fruit is dried, roll and wrap in pandanus leaves 
and tie with sennit twine into rolls. 


Made from preserved fermented breadfruit of the: 
seedless variety of Artocarpus incisus,. 
Preserved breadfruit is taken from the pit and 
compressed into slabs in "coconut cloth" 
(fibrous, mesh-like stipule of the coconut 

tree) and left out in the sun. It is usually 
left. for nne week until it becomes very hard, 
never expnsing it to fire, How to eat mana- 
kajen: The slabs are broken up into small 
pieces and soaked overnight in cold water, 





. The breadfruit is then washed and cleaned 


several times in water. The mixture is put in 


-a cloth bag and the water strained out. The 


preserved breadfruit is put on a board and 
gently kneaded until it becomes sticky. 


At this stage, breadfruit can be mixed with 
coconut milk and jekamai (coconut syrup), 
wrapped in fresh breadfruit leaves and put in 
the earth oven to bake for two hours, 





MARSHALLESE 





Cbubwe 


Bitro 


Ni 
Jekarn 
Mere 

Iu 
Waini 
Jakamai. 


Jekajeje |. 


Amedama 


Lukor 
Iutir 
Jiab 

Ren in ni 
Jimanin 
Bolonar 
Al 


Kabran 


Ainbat kabran 


Fry kabran 


Jenkunin kabran 
Jukjuk in kabran 





ENGLISH 


After kneading until breadfruit becomes. sticky, 
mix with coconut milk, wrap in coconut leaves 
and roast in open fire. 


After kneading, breadfruit with added water 
can be boiled. Water with sugar is boiled, 
then the breadfruit mixture is dropped in the 


_. boiling water and boiled for two hours. The 
'. finished product resembles dumplings. 


Coconut. 


Coconut Sap. 


Meat of the immature coconut, 
Embryo of the sprouting coconut. 
Meat of the ripe coconut, 


Jekaro boiled for four hours or more until it 
becomes a syrup (coconut syrup) « 


Jekaro boiled for half an hour, 


Coconut candy made from a mixture of jakamai 
and grated coconuts. 


Iu and jekaro made into a pudding. 

Baked iu. 

Heart of the palm tree, 

Water of the drinking coconut, 

Fermented coconut, 

Immature embryo of the sprouting coconut. 
Coconut milk, 

Banana. 

Boiled banana, 

Fried banana, 


Dried banana halves, 


Boiled bananas in skin, Mashed and mixed with 
grated coconut meat, Sugar or jekaro added for 
flavoring. 











MARSHALLESE 





Kabran emmer 
Umum kabran 
Tik 

Iukor 


Iik umum 
Fry iik 
Iik sol 


Iik mnnaknok 
Tik kalal 
Soup in iik 


ik jin 
“Iik jinbatat 


Shiokara 
Bao | 

Bao umum 
Bao ainbat: 
Soup in bao 
Taktake © 


Fry bag 
Koniekin pik 
Ainbat pik 
Umum pik 


Fry pik 





ENGLISH 


Ripe barana. 
Baked banana in um, 
Fish, 


Raw fish eaten with grated coconut meat, limes, 
and salt, 


Baked fish in umum, 

Fried fish with salt for flavoring. | 
Preserved fish. Head and bones are removed 
from fresh fish. Salted overnight. Dried: 
for about one week, 


Dried fish baked. in umum and dried for one week, 


Boiled fish with coconut milk, 


Boiled fish soup with breadfruit, arrnwroot 
flour, rice and iu, oe aes 


| Fish corked on heated rocks. 


Smoked fish—coconut husks and dried ‘pandanus 
bake are used for smoking, 


Salted entrails of tuna or bonito fish, 


Baked chicken, | 


/ Boiled chicken, - 
Chicken’ soup’ with breadfruit, rice and iu. 


- Boiled’ chicken with green papayas cooked with 


soy sauce and sugar, 
Fried chicken, 


Pork," 


Baked Pork. 
Pork fixed with shoyu and fried, 





MARSHALLESE 





Pik sol 
Wor 


Ainbat wor piste 


Jinkar wor 
+ Mos: 
Ainbat in moj 
Umum in mj 
Moj Kalal 
Iaraj | 
Aime} dare) 
Vem wand 
_ Taraj killel 
«el te tenes 


Mokmok 
Likobla aa 
Sa Benben, $n: mokmok . 


Jup in mokmpk - +; 5: 
Kebjeltak: ... 
— Jamkok 


°. 
m “Ou Barons 
A BD) a. 


ea ke 
a Ge 


z 


Banke’: 
Ainbat in banke 


Bere banke 


Jokkob in banke 
Rimuj 
Barulep - 





-b- 


ENGLISH 


Preserved pork (salted), 
Lobster, 
Boiled lobster, 


Labster corked on heated rocks, 


Eel 


Boiled eel, 
Baked eel, 
Boiled eel with coconut milk, 


Cyrtosperma chaitissonis. 








Boiled Cyrtosperma chamissonis, 


Baked Cyrtosperma chamissonis,. 








Cyrtosperma chamissonis boiled’in coconut milk, 


Mashed Cyrtosperma chamissonis with grated coco= 
nut meat. 





__Arrowroot flour, fet 


Arrowroot flour and jekaro mixed together, 


' Arrowroct flour, jekaro and grated coconut 


meat. 
ry % . 4 ‘ 


Arrowroot flour, iu, fish and coconut milk, 


Arrowroot flour, crackers, and jekaro, 


Arrowront flour with grated coconut meat from 
$émi-ripe coconuts and baked, 


Pumpkin. 


Boiled pumpkin. 


Pumpkin is boiled and mashed, Grated coconuts 
and sugar are added and the mixture is baked, 


Bof'led pumpkin and rice. 


_McLlusk baked and boiled, 


Coconut crab boiled or baked on hot rocks. 











MARS HALLESE 





Raj-sol 

Ke-umum 

Won-umum 
bitbcbhidich ent umum 


Ninet (Ratek) or 
Net (Ralik) 


Lupenwon - ainbat 
and umum 


Pako 
Jojo 
Mamo 
Tou 
Mon 
Bwebwe 
Lajabil 
Jirul 
Be jiwak 
Me jo 
Ak 
Nana 
Kalo 
Mule 
Kear Mot 
Neme j 
Jekar 
Koak 
Kot kot 


Ran (Ratek) or 
Rofionbat (R&lik) 





a 


ENGLISH 


Whale preserved with salt. 
Baked porpoisé. 
Turtle, baked and preserved, 


Octopus, boiled and baked. 
Squids, boiled and baked. 


Turtle eggs, baked and boiled, 
Shark, baked and boiled, 
Flying fish. 

Sardine « 

Mackarel. 

Red snapper. 

Tuna fish. 

Bonito. 

Shellfish. 

Black tern. 

White tern. 

Frigate bird. 


Booby gannet. 


Sea’ gull. 


Pigeon. 
Grey tern, 
Black tern. 
Black tern. 
Rail, 


Turnstone. 


Wild duck. 








FOODS AVAILABLE IN THE MARSHALL ISLANDS FOR THE MARSHALLESE 


Stores were visited and prices collected during the time spent on 
Uliga, Marshall Islands to gather information about food purchasing and 
food availability. Imported food for: native consumption was available at 
the Island Trading Company of Mitronesia, Marshallese wholesalers, and 
retailers. A few,erganizations bought in small quantities from firms in 
the United States, but the Island Trading ew supplied the main bulk 
of food going to these stores. 


The Island Trading Company of Micronesia had as its purpose the pro- 
motion of economic advancement and*self~sufficiency of the inhabitants of 
the Trust Territory. The company fostered the development of private in- 
dustry and commerce, adjusted the policies to encourage ‘such developments 
and withdrew from any particular district or activity as soon as private 
enterprise demonstrated it could adequately meet the needs of the people. 


Only a standard list of items were stocked, The items were bought 
from the Naval Supply Center, Naval Procurement Office, San Franciscn, or 
other Island Trading Company channels, Purchases were made anywhere in 
the world, when it was to the best advantage to the company. 


In general, sales prices were intended to cover all costs private enter- 
prise would have to bear. Food supplies were sold to wholesalers, retailers, 
and directly to consumers; each group had a different set of food prices. 

TABLE 1 


FOODS AVAILABLE AT THE ISLAND TRADING COMPANY 


(12 oz. can) 


Tea 





AND PRICES AS OF MARCH, 1951 





57 cents/can 


$1.13 


61 cents/can 


$1.19 | 


FOOD WHOLESALE RETAIL CONSUMER 
per lb, per lb. per lb. 

Rice 12 cents 12 cents 13 cents 
Sugar 13 cents ’ 14 cents 15 cents 
Flour 9 cents 10 cents 11 cents 
Coffee 62 cents 66 cents 72 cents 
Biscuits 33 cents 35 cents 38 cents 
Corned beef 


66 cents/can 


$1.30 








9a 


TABLE 2. 


INDIGENOUS WAGE SCALES FOR THE MARSHALL ISLANDS 


Group (1) Apprentices (minimum rate) 0.11 cents/nr. 
Group (II) Unskilled (minimum rate) 0.17 cents/hr. 
Group (III) Semiskilled (minimum rate) 0.21 cents/hr. 
Group (IV) Skilled (minimum rate) 0.25 cents/hr. 
Group (V) ‘Supervisors (minimum rate) 0.29 cents/hr. 
Group (VI) Professionals (minimum rate) $40 per month > 


An average unskilled laborer rercives about $28 per month. $90 per. 
month is considered the highest salary paid to a Marshallese in Uliga. 


Salary scales were low and fvod prices were comparable to the prices 
found in the United States where the wage scale is higher. 


A number of Marshallese worked for the Civil Administration Unit for 
five and a half days of the week. Swrday was observed as the Sabbath and 
the Marshallese did not work. They spent most of the day in church. Food 
for Sunday was cooked on Saturdey except in Darrit and Kwajalein where they 
cooked on Sunday. 


The author asked about the possibility of fishing to help augment the 
food supply but the Marshallese felt that they did not have the time to fish 
and, therefore, must depend on imported canned foods. They found that getting 
sufficient food was an economic hardship, especially the protein foods, 
such as canned meats, canned fish and evaporated milk. 


Marshallese stores 





There were six retail stores and sixteen bakeries owned by Marshallese. 
The most important one was the Majuro Trading Association, a Marshallese co- 
operative composed of about 200 members, Some of the prices as of March, 
1951 quoted by the Association were as follows: 


Rice 11 cents/1b. 

Soy sauce ) ) $1.27/gal. 

Sugar 13 cents/1b. i. 
Saloon pilot cracker | 33 cents/lb. 


Flour 9 cents/lb. E 
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Canned beef stew with vegetables 59 cents/#2 can 


Canned evaporated milk (when available) 23 cents/#2 can 
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The storekeepers felt that the demand always exceeded the food supply. 


Other food establishments 





There were sixteen bakeries, two restaurants and a delicatessen, The 
bakeries sold eight-ounce loaves of bread for ten cents and an eight-ounce 
doughnut for five cents. Tney usually baked four times a week, and sold 
about fifty loaves a day, Bread is baked in large kerosene drums set in 
the coral lengthwise and the top cut away, The section which is cut out is 
covered with a piece of tin. A fire is made by using coconut husks and wood 
for fuel, lInaves of bread are put on sheets of tin and placed over the 


fire, 


One restaurant was visited, The menu for lunch consisted of canned 
beef stew, boiled rice, coffee, and bread. Fish, pork or any other available 
food is substituted for the main dish, The daily menu does not vary except 
for the main dish. A plate lunch cost twenty five-cents or fifteen dollars 
on a monthly basis. Three meals were served every day of the week, Raw 
food supplies were bought from the Island Trading Company store once a month. 
Breakfast was served from 5:00 a. m. to 7:00 a, me; lunch from 10:30 a. m-. 
to 12:00 noon; and supper fron 3:30 p. m. te 7:30 p. me 


Studying foods eaten, how they were eaten, and native food preparation 
at the school kitchen and at the labor camp, where they had communal cook- 
houses, gave more knowledge of diet patterns of the Marshallese, It was 
learned that large round doughnuts were used frequently and large amounts 
of sugar were always taken with tea. Such information was valuable later 
when interviewing subjects. For example, when tea was mentioned in the 
dietary intake records, the amount of sugar taken could be asked and such 
information could be included which might otherwise have been omitted. 
Finding doughnuts in the diets of the Marshallese was a surprise at first 
but later on inquiry found that they were a common and popular food in 
most of Micronesia. To have doughnuts mentioned in their dietaries became 


a common occurrence, 


A field trip to the outlying districts furnished information about 
food consumption away from a naval base, foods available, types of utensils 
used, and other methods of food preparation. 


Although a number of reports by others had been read, they did not 
furnish sufficient information to enable one to begin without making a 
preliminary survey, This preliminary residence in the community at Uliga 
was invaluable in that the knowledge gained about the manner of life, 
religion, and politics provided the necessary background information on 
habits and beliefs of the Marshallese, 


The investigator had gained enough knowledge to be able to identify 
foods at sight, and had enough experience to estimate amounts of foods taken, 
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as most utensils used in the village were brought from a central store ami 
they were alike, Thus, without changing the routine procedures of the 
villagers with experimentation, deviations from the normal were kept at a 
minimum so that data collected would be indicative of their daily normal 
consumption of food, The survey went along smoothly and was completed in 

a shorter time due to preliminary planning, thus keeping the natives 
interested in food intake records which were kept willingly. This would have 
been difficult to do if the survey had been an Prantendintie: dull, and tedious 
procedure, 


Other factors considered in planning and organizing the survey 





le Unit of survey 


In Micronesia, a family wnit is different from one in our society, 
A household was selected as a unit for the survey, A group who lived and 
ate together, usually consisting of blood relatives and relatives by adoption, 
was considered a household group and comparable to our family wit, 


25 Sampling 


The selection of subjects was influenced by availability of families, 
distances to be covered, attitude of people towards the survey, and presence 
of leading members of the community who were in close touch with people and 
could explain to them the purposes of the survey. and introduce them to the 
investigator, 


; No statistician was available to give technical aid in choosing the 

sample, An attempt was made to get a representative sample of families 
from the Jolab district of Majuro village who were within walking distance 
according to the random sampling plan, giving each group the same chance of 
being included. Roads were good and well marked so that one could travel 
distances by foot. Various income groups were included, such as copra 
workers, storekeepers, the King and others. Many age groups, males, 
females, lactating women, pregnant wonen, and children were included, Most 
age.groups were included but there were very few of the intermediate school 
age group and young adults who were either i school in Uliga, or worked in 
government positions at Uliga, 


A seven day period was chosen so that any variation in food patterns 
would be included and thus give a more accurate account of food intakes, 
Diet in Majuro village goes through seasonal changes as the harvesting of 
vegetable crops determined the food patterns, The diet was monotonous amd 
showed very little day to day variation. Pos 


ho Interpreter 


. It was necessary to employ an interpreter. He was a local person who 
knew local foods and sources from which they were obtained, . He was familiar 
with the cooking and eating customs of the commmity. This was necessary to 
detect any deviation from normal which may be introduced to impress the 
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investigator, He was aware of Lota Habits and beliefs concerning this: 
preparation and cookiiig of’ food' so‘ was less likely than a stranger tn - 
introduce resentment, As he was a local person, he. was tristed more’ than” 
an outsider and received a greater dépree of: co-operatitn from the group - 
under survey. The techniques of’ interviewing oem | other relevant’ business ; 
was Cheoyseee verted ws hes tte 4 was begun. aa ag | 


5. Record forms 


Formal record forms were unnecessary. Informal records of the diary 
type were kept in bound noteborks in a uniform manner, 


6. Publicity 


Many means of obtaining co-operation were used such as the news items 


in the base “newspaper about ‘the’ survey: which was’ translated into! Marshallese 


and releaséd to’ peoplé in Majuro vil¥age,': Personal visits to the'King and 
village’ chiefs ‘with gifts: to explain the survey: and” “having” them. pase the 
information on to their subjects,’ ~~" 


III, NUTRILION SURVEY uy MAJURO TAGE BAUD Als, MARSHALL. ISLANDS : 





Io ite oats 


1. Préparation for ‘survey: in’ Majuro wantage’ 6 es 


oe 


After the orientation: veittiod ‘on ‘Uliga’ was aver; ‘the’ necessary equipment,’ 
canned foods and other items, were taken to Ma Juro Island by Coast Guard boat, 


Miss" Eleanor’ Wilson;' Protestant’ missionary, accompanied: ‘mé’ to Majuro 
village and’ introduced me'to* the Community leaders. It) was very: helpful .to 
have Miss Wilson, who was‘ respectéd ‘arid wél]-liked’ by ‘the villagers» to’ take 
the investigator into & ‘predominantly Protestant: Commins ty « * vile Ui $ 


There were’ ren political’ groups ' ‘on Majiuro Island and atnen Neth groups: 


were to be included dn: heed beep fd formal. calls with: o—* were: i to both aad 


leaders; pies ) ve 


"ta Ye bt te e fhe 


AL this’ was dota! Batbteindigy sorniings *: ‘eee seninn wen Seebee 
thoroughly cleaning the native house, An office, housekeeping and working °°’ 
units were set up in the house, Scales, gram and pound, and other tools 

for research were ready for use, The interpreter was interviewed and hired. 


Church services were’ attended’.on Sunday where everyone in the community 


met. During the’ ‘service, I was introduced to’ the villagers and had an appor= 


tunity to’ talk-to them ‘about the ‘study and to’ become acquainted with them. .. 
Monday morning ‘visits’ t6- ‘faiilies were — with’ the eee ue 


Type and extent of waste was senthemnas ; in detail from pilot seein, 
In order that the accuracy of household measurements could be checked, and’ to 
obtain further information about the degree of waste and edible pertions of 
common foods, a series’ of wéighings: were ‘taken of ‘ommon native foods. For 
example, data was’ nécessary about edible’portion that coifid be obtained - 
from one pandanus key, the amount of drinking fluid’‘from one immature nut , 
how much spoon meat’ could be obtained from one cocorivt? and other similar ~ 
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facts, Foods were measured and weighed on a gram scale, By determining 
these figures, the villagers could write down the number of various foods 
such as two pandanus keys or three drinking coconuts, For a few foods, 
which appeared most frequently on dietaries, the food eaten by a number of 
subjects was measured and weighed in order to arrive. at a more accurate 
estimation of the serving size, Foods such as boiled rice, taro, and 
breadfruit were weighed to determine in grams the amounts recorded in 
household measurements of foods, such as a serving of rice in an enamel 
dish, coconut shell, or messkit; a roasted breadfruit, half of a bread- 
fruit, heaping tablespoon of sugar and other food items, As stated before, 
since most household utensils were alike as source of supply was the same, 
an average weight could be used for the various foods. 


Several types of fish were weighed after cooking to determine edible 
portions by removing wastage and refuse such as bones, head and entrails, 


Households were visited at random once during their weekly period at 
meal time, One meal was weighed to determine in grams the amount of food 
consumed and also to check accuracy of food amounts as noted by subjects. 
Food was always served cold and it was divided as evenly as possible among 
the members of the household, Adults took certain portions and children 
(6 to 10 years of age) got about half of the adult portion.’ 


Recipos were made up for mixed cooked dishes. Many cooked food 
samples were brought back to the University of Hawaii Agricultural Experiment 
Station for chemical food analysis which were used in interpreting and 
calculating the diets, . ' 


26 Routine procedure of the interview 


The number interviewed in a given time depended on the distances 
involved, as well as on the average time taken per interview, The average 
nuuber per day was about eight households, Household visits began about 
seven in the morning and the last visit ended about six at night. Lunch 
was eaten at home or with villagers when invited at meal time, 


Daily visits were made to the households. On the initial visit, the 
investigator and household members became acquainted with each other. Several 
things were discussed, such as the procedure to be followed for the survey 
and the data to be recorded. At this time, the villager displayed dishes, 
spoons, cups, glasses, coconut shells and other utensils and equipment used 
in eating so that the investigator knew what they were reporting in terms of 
household measurements, Individual consumption was determined by recording 
individual food intake in terms of servings and household measures, Portions 
were given as edible portions except for certain foods which were given in 
numbers as mentioned before in this report. Information about the household 
was also recorded at this time. A day's record was to be kept in Marshallese 
and they were to be collected the following day. When records were collected 
each item was discussed in detail and anything of ambiguous nature was clari~ 
fied and recorded in the notebook on the premises, Some reports were given 
verbally and these were recorded in the notebook, alsé, Each person in the 
household was interviewed separately, Mothers were questioned about food in- 
takes of smaller children, All food consumed during the day including between 
meal feedings were recorded. Data was not recorded as meal to meal as the 
number of mieals daily differed according to individuals. There were no set 
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meal hours nor any definite number of meals consumed daily. 


+. Data collected 
Basic data 


~ - . 7 ’ 
1. Kinds of foods eaten 


2. Distribution of foods among meals and between. ‘neal feedings” 


a Amounts‘ eaten in numbers of foods, servings, or 
a ‘measurements Ss 
“hh. Time period for seven ‘days 


, 
a 


household 


grams 


grams 
grams 


ounces 
cup | 
teaspoons 


grams 


grams 
grams 


cup 


teaspoons 
teaspoons 


, b. Information about household 
1. Composition of the family 
ae Number 7 
b. Sex 
ce Age to nearest year 
d. Other members of the household 
e. Names - all najaes used.in the past 
f. Other relevant information _. 
1. Pregnancy 
2. Lactation 
g- Occupation. 
ce Example of a household for..one week ... 
1. Information about the household 
Members of the household .. 
(a) Male, 40 years old, husband, copra maker | 
(b) Female, 38 years old, wife, einai woman — 
(c) Female, 5 years old. eee eH 
(d) Female, 3 months, 12 days old 
(e) Female, 70 years. old, grandmother 
2. Food data 
40 years old man. 
Monday - 
, , (Rice, boiled, white’ 700 
_** - Goconut, drinking (fluid only) ~ 1 
Breadfruit, Bukdrol, roasted ),00 
Fish, Mouij, baked (edible portion) 100 
Tuesday 
Bread, white, fresh 8 
Tea, black 1 
. .Wugar, white, granulated 3 
_. Rice, boiled, white 300 
'  _-Jawit, baked (edible portion) 300 
Taro, Kaliklik, boiled 500 
. Water ; 1 
al a Milk, evaporated 7 2 
ek Rael Sugar, white, granulated | a 
_ Wednesday ovina - 
; in Baru (little crab’) “10 
_ Rice, boiled, white "760 


grams 





sae 
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Bread, white, fresh 

Coconut, drinicing (fluid only) 
randamus, raw 

Tea, black 

Sugar, wiite, granulated 


Thursday 
Rice, boiled, white 
Fish, Kuban, baked 
Tea, black 
Sugar, white, granulated 
Coconut, drinking (fluid only) 
Pandanus, raw 
Coconut, mature, reat 


Friday 
Fish, Net, baked 
Bread, white, fresh 
Tea, black 
Sugar, white, granulated 
Coconut, drinking, (fluid only) 
Pig, roasted 
Breadfruit, Batakdak, roasted 


Saturday 
Rice, boiled, white 
Breadfruit, roasted, Bukdrol 
Fish, Mouij, balked 
Coffee 
Sugar, white, granulated 


Sunday 
Breadfruit, Bukdrol, roasted 
Pig, roasted 
Doughnut 
Rice, boiled, white 
Tea, black 
Sugar, white, granulated 


38 years old woman 


Monday 
Rice, boiled, white 
Coconut, drinking (fluid only) 
Breadfruit, Bukdrol, roasted 
Fish, Mouij, baked 


Tuesday 
Taro, Kaliklik, boiled 
Coconut, mature, meat 
Tea, black 
Pandanus, raw 


Wednesday 
Rice, boiled, white 
Taro, “Jan, boiled 





h slices 

1 
13 keys 

2 cups 

4 teaspoons 


500 grams 
00 grams 
2 cups 
, tablespoons 


13 keys 
200 grams 


200 grams 
l, ounces 
1 cup 
2 tablespoons 


100 grams 
4,00 grams 


CO grams 
200 grams 
200 grams 
2 cups 
l tablespoons 


200 grams 
100 grams 


00 grams 
1 cup 
2 tablespoons 


700 grams 


00 grams 
100 grams 


500 grams 
200 grams 
2 cups 
3 keys 


300 grams 
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Coconut, drinking (fluid only) 
Coconut, spoon ieat 

Pandanus, raw 

Tea, black 

Sugar, white, granulated 


Thursday 
Rice, boiled, white 
Fish, Kuban, baked 
Tea, black 
Sugar, white, granulated 
Coconut, drinking (fluid oly) 
Pandanus, raw 
Coconut, mature, meat 


Friday 
Fish, Net, baked 
Bread, white, fresh 
Tea, black 
Sugar, white, granulated 


Saturday 
Rice, boiled, white 
Breadfruit, Bukdrol, roasted 
Fish, Mouij, baked 
Coffee 
Sugar, white, granulated 


Sunday 
Breadfruit, Bukdrol, roasted 
Pig, roasted 
Doughnut 
Rice, boiled, white 
Tea, black 
Sugar, white, granulated 


5 years old female 

Monday 
Rice, boiled, white 
Breadfruit, Bukdrol, roasted 
Salted fish, Mouij, boiled 


Tuesday 
Fish, Jawit, baked 
Rice, boiled, white 
Sausage, pork 
Tea, black 
Sugar, white, granulated 


Wednesday 
Rice, boiled, white 
Pandanus, raw 
Coconut, drinking (fluid only) 
Coconut, spoon meat 
Tea, black 
Sugar, white, granulated 





1 
1 
ll keys 


2 cups 
2 teaspoons 


500 grams 

00 grams 
2 cups 
), tablespoons 
2 

‘13 keys 


‘200 grams 


200 grams: 
), ounces 
1. cup 
2 tablespoons 


: 00 grams 


200 grams 
200 grams 
2 cups 
), tablespoons 


200 grams 
100 grams 


00 grams 
1 cup 
t tablespoons 


300 grams 
200 grams 
‘SO grams 


50 grams 
100 grams 

50 grams 
cup 
teaspoon 


+S) od 


200 grams 
keys 


cup 
. tablespoon 


RRR Bu 

















Thursday 
Rice, boiled, white 
Fish, Kuban, baked 
Pandanus, raw 
Coconut, mature, meat 
Tea, black 
Sugar, white, granulated 


Friday 
Fish, Net, baked 
Bread, white, fresh 
Coconut, drinking (fluid only) 
Pig, roasted 
Breadfruit, Batakdak, roasted 


Saturday 
Doughnut 
Rice, boiled, white 
Fish, Mouij, baked 
Breadfruit, Bukdrol, roasted 
Coffee 
Sugar, white, granulated 


Sunday 
Breadfruit, Buxdrol., roasted 
Pig, roasted 
Doughnut 
Rice, boiled, white 
Tea 
- Sugar, white, granulated 


Baby 3 months, 12 days old 
ifonday 
Coconut, drinking (fluid only) 
lilk, breast 


Tuesday 
lfilk, evaporated 
Water, boiled 
lfilk, breast 


Wednesday 
Milk, evaporated 
Milk, breast 


Thursday 
ifilk, evaporated 
Water, boiled 
Ifilk, breast 
Water, boiled 


Friday 
Coconut, drinking (fluid only) 
Milk, breast 


100 


100 
100 


200 
100 
200 


100 
100 


200 


oe 


2 
2 


\ 
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grams 


grams 

keys 

grams 

cup 
tablespoon 


grams 
ounces 


grams 
grams 


grams 
grams 
granis 
cup 
teaspoon 


grams 
grams 


grams 
cup 
tablespoon 


ounces 


ounces 
teaspoons 


ounces 


ounces 
ounces 


ounces 


ounces 





~18. 


Saturday 
lfilk, evaporated 
Water, boiled 
lfilk, breast 


Sunday 
Coconut, drinking (fluid only) 
Milk, breast 


70 years old woman 


lfonday 
Rice, boiled, white 
Coconut, drinking (fluid only) 
Breadfruit, Bukdrol, roasted 
Fish, louij, baked 


Tuesday 
Taro, Xaliklik, boiled 
Coconut, mature, meat 
Tea, black 
Sugar, white, granulated 
Pandanus, raw 


Wednesday 
Rice, boiled, white 
Taro, Wan, boiled 
Coconut, drinking (fluid only) 
Coconut, spoon meat 
Pandanus, raw 
Tea, black 
Sugar, white, granulated 


Thursday 
Rice, boiled, white 
Fish, Kuban, baked 
Tea, black 
Sugar, white, granulated 
Coconut, drinking (fluid only) 
Pandanus, raw 
Coconut, mature, meat 


Friday 
Fish, Net, baked 
Bread white, fresh 
Tea, black 
Sugar, white, granulated 


Saturday 

' .Rice, boiled, white 
Breadfruit, Bukdrol, roasted 
Fish, Mouij, baked 
Coffee 
Sugar, white, mans 


Sunday 
Breadfruit, Bukdrol, roasted 
Pig, roasted 
Doughnut 
Rice, boiled, white 
Tea, black 
Sugar, white, granulated 


4 
\ 


hy 


, 106 
1 


1,00 
100 


500 


200 


~ 100 


1 
00 





ounces 
ounces 


ounces 


grams 


grams 
grams 


grams 
grams 

cup 
teaspoons 
keys 


grams 
grams 


keys 
cup 


. teaspoons 


) grams 


grams 
cups 
tablespoons 


keys 
grams 


grams 
ounces 


ro 4 
tablespoons 


grams 
grams 
grams 


a 


grams 
grams 


grams 
Cc 
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Treatment of the dietary survey data 





From the detailed dietary record of each subject, the consumption 
of each food was recorded, tabulated and calculated. 


The calorie value and the nutrients supplied by these foods were 
then determined by the use of food composition tables. 


The tables used were as follows: 
1. Food Values of Portions Commonly Used, Bowes and Church. (1) 
2. Composition of Foods. U.S.D.A. Agriculture Handbook No, 8, (2) 


3. Composition of Foods Used in Far Eastern Countries. Agriculture 
Handbook No. 34. (3) } 


4. Food Values of Portions Commonly Used, Hawaii Supplement to 
Bowes and Church, Carey D. Miller, Marian Weaver and Stella 
Okita. (4) 


5. Protein, Fat, Mineral and Vitamin Content of South Pacific 
Island Foods. Unpublished data on native foods, brought back 
from field by author, from the laboratories of Professor Carey 
D, Miller, Foods and Nutrition Department, University of 
Hawaii Agricultural Experiment Station, Honolulu, Hawaii. (5) 


The composite cooked dishes were converted back to raw weight equi- 
valents of ingredients used, 


The calorie and nutrient values of the diet were expressed on a per 
person per day basis, 


Assessment of adequacy of diets 


To assess the adequacy of diets, appropriate standards must be used 
as the basis of comparison, The Recommended Daily Dietary Allowances, 
Revised 1948, Food and Nutrition Board, National Research Council (6), 
were used as standards. Since definite figures were not given for 
phosphorus, Sherman's standards were used (7). For fat allowances, 25% of 
the calories intake for each age group was taken as suggested in the report 
of Food Consumption Levels in the United States, Canada and the United 


Kingdom (8). 


The average per capita intake for calories and nutrients, as 
determined in the survey, was compared with the average per capita re~ 
commended allowances, 





Comparison of the actual intake of individuals with these allowances 
indicates how closely intake approaches the recommended level for calories 
and various nutrients for optimum health. Conclusions can then be drawn 
as to which persons have a dietary status less favorable than others. 












RESULTS ? 


Infants under one year of.agei,.: oth heltoser on 


os isle as oy “sel pobre wee f i igtee'e a” 
Intake records for infants under one year of age were collected 
for eight subjects. ;Calories..and nutrient .values. were calculated whenever 
possible, however, intakes . of breast.. feeding were not recorded,  Therefore;: 
all calculations exclude breast milk any 





There were three female infeske on a ‘diet of pate milk and boiled 
water, One subject was two weeks. old; another,..one;month: old; and the third, 
six months old. 


ai: “One female infant of three months’ had’ the dethetinn foods in her diet: 
br@ast,.milk, boiled water, evaporated milk, and drinking fluid of immature 
coconuts, The daily intake was estimated at 81 grams of coconut fluid, 2 
ozs, of evaporated milk diluted with 2 ozs. of boiled water, and 2 ozs. of 
boiled water, Calculated daily caloric and nutrient values were as__ 
follows: calories, 87; protein, 4 gms.; fat, 4.4 gms.; carbohydrate, 

7.94 gms.; calciun, vee 11 mgs.; phosphorus, 112,64 mgs.; iron, 0.19 mgs.; 
vitamin A, 219.4 I. U.; thiamine, 27.4 mcgs.; riboflavin, 205.58 mcgs.; 
aay: 0. 11 mgs.; and aeaneDio erie, 32 MESe ee ‘ 

a One female. ‘infant ; “Of: adzcmonthe of. age. ik fons a: wy f or ae 
breadfruit either..baked, er.,reasted, 16 -mgs,; evaporated milky4,0zs. diluted 
with.4 ozs, of boiled. waters. ceconut-.sap,-.56. gms. boiled; water,’ A O%S 03 
and breast milk, Calculated daily caloric and nutrient values were as 
follows: calories,, 144.88; protein, 5034 gms.;: fat, .5.91..gms.; .carbo~ 
hydrate, 15.19 gms.; pe ng 18/1094 mgs.; phosphorus,,.455510,mgs.3-iron, 
O47 mgse; vitamin A, 292.6 I, U.; thiamine, 53.34 mogh os rele, 

280,93 mogs.; niacin,. Oo 54 mgs.3-and- ascorbic .acid,,12.96 RE8s 


One female infant of eight months had a diet of breast milk, 
evaporated milk, boiled water, boiled white rice, bread, tea with sugar, 
and soda crackers. Taking a day's intake, consumption.was.estimated.at  .-.., 
4, ozs. of evaporated milk diluted with 4 ozs. of water; J ozs, “of boiled ~~ 
waters; 15 gms. of. boiled rices 15..gms,.of white bread;..1.cup..ef.tea with 
1/2 teaspoon. of sugar;:-and. breast milk, Calculated daily caloric and ck ae 
nutrient values were as..follows: : calories, &%<72$ protein, 1.76 gms.;_ 
fat, 1.05 gms.; carbohydrate, 16, 63: gms.; calcium, 3.52:'mgs.} phospherys,. 
18456. mgs.; iron.0.28 mgs.; vitamin:A,.,1.47 I.:U.3; thiamine, 30,41 mcgs.;, 
riboflavin, 13.65 megs.; niacin, 0.23 MES» and a trace of ascorbic. acid... 


"The daily estimated omsuntion of one . male infant of eight: cian 
breast milk; evaporated milk, 5 ozs. diluted with 5 ozs. of boiled water; 
boiled water, 8 ozs; and roasted breadfruit, 39 gms. Calculated daily 
caloric.and nutrient values were as follows: .calories,- 278.43. protein, .- 
12,89 gms.; fat, 14.14 gms.; carbohydrate, 25,23 gms.; caleium, 441,06 mgs.; 
phosphorus, 363.68 mgs.; iron, 0.66 mgs.; vitamin A 713.1 I. U.,; thiamine, 
117.73 megs.} meer vy 605 58. MOBS. 5: riaspitonanait MBS 53 and ba MES 
ascorbic acid, fategente 


One male infant ee ment ‘had ‘ane sass nar in his 
dietary: breadfruit, roasted; boiled pandanus keys; coconut embryos; 











drinking fluid of immature coconuts; boiled white rice; ripe bananas; white 
bread; doughnuts; soda crackers; limes; white granulated sugar; and baked 
or boiled fish. The daily estimated intake was as follows; breadfruit 
roasted, 350 gms.; voiled pandanus keys, 50 gms.; coconut embryos,150 gms., 
fluid of immature coconuts, 100 gms.; boiled white rice, 150 gms.; and 

ripe bananas, 60 gms. Calculated daily nutrient intakes were as follows: 
calories, 944.43; protein, 23.06 gms.; fat, 6.92 gmse; carbohydrate, 

196.99 gmse; calcium, 180.81 mgs.; phosphorus, 4335-36 mgs.; iron, 10.96 
mgse; Vitamin A, 1239.98 I. U.; thiamine, 676.10 mcgs.; riboflavin, 

524.22 mogse; niacin, 8.56 mgs.; and ascorbic acid, 17.26 mgse 


Table 3 shows the daily quantities of various nutrients per person 
and comparison with NRC allowances of one hundred sixty-one subjects from 
the ages of 1 through 70 years of age. 


There were forty-eight children, ages one through twelve years of 
age; forty-six males, ages thirteen through 70 years of age; and sixty- 
seven females, ages one through 70 years of age; included among the adult 
females are pregnant and lactating women. They are divided into different 
age groups, giving the nunter of subjects in each group, sex, runge of 
each nutrient, number of subjects in each group, average NRC allowances 
and number below allowances and percent of subjects below allowances for 
calories, protein, fat, calcium, phosphorus, iron, thiamine, riboflavin 
and ascorbic acid. 


l. Calories 


For twenty-four male and female subjects, 1 to 3 years of age, the 
range was from 406 to 1204 calories, and the average per person was 823 
calories. The average figure was 68% of the NRC allowances of 1200 calories. 
Twenty-two subjects or 92% were below allowances and two subjects or 8% were 


atove allowances. 
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For twelve male and female subjects, 4 to 6 years of age, the range 
was from 471 to 1635 calories, and the average per person was 1096 calories, 
The average figure was 68% of the NRC allowances of 1600 calories. Eleven 
subjects or 92% were below allowances and one subject or 8% was above the 
allowance. 


For six male and female subjects, 7 to 9 years of age, the range 
was from 1095 to 1827 calories, and the average per person was 1269 calories. 
The average figure was 63% of the NRC allowances of 2000 calories. Six 
subjects or 100% were below allowances, 


For six male and female subjects, 10 to 12 years of age, the range 
was from 1193 to 1913 calories, and the average per person 1577 calories, 
The average figure was 63% of the NRC allowances of 2500 calories. Six 
subjects or 100% were below allowances. 


For three male subjects, 13 to 15 years of age, the range was from 
597 to 1910 calories, and the average per person was 1385 calories, The 
average figure was 43% of the NRC allowances of 3200 calories. Three 
subjects or 100% were below allowances. 


For three female subjects, 13 to 15 years of age, the range was 
from 1469 to 1521 calories, and the average per person was 1487 calories. 
The average figure was 57% of the NRC allowances of 2600 calories. Three 
subjects or 100% were below allowances, 


For two male subjects, 16 to 20 years of age, the range was from 
1186 to 3294 calories, and the average per person was 2240 calories. The 
average figure was 59% of the NRC allowances of 3800 calories. Two subjects 
or 100% were below allowances. 


For four female subjects, 16 to 20 years of age, the range was from 
972 to 1703 calories, and the average per person was 1323 calories, The 
average figure was 55% of the NRC allowances of 2400 calories. Four subjects 
or 100% were below allowances. 


For thirty-three male subjects, 21 to 60 years of age, the range 
was from 407 to 2187 calories, and the average per person was 1469 calories. 
The average figure was 49% of the NRC allowances of 3009 calories, Thirty-— 
three subjects or 100% were below allowances. 


For thirty-six female subjects, 21 to 60 years of age, the range was 
from 499 to 2483 calories, and the average per person was 1365 calories, 
The average figure was 57% of the NRC allowances of 2400 calories, Thirty~ 
five subjects or 97% were below allowances and one subject or 3% was above 


the allowance, 


For eight male subjects, 61 to 70 years of age, the range was from 
64 to 1684 calories, and the average per person was 1302 calories. The 
average figure was 54% of the NRC allowances of 2400 calories. Eight 
subjects or 100% were below allowances, 


For nine female subjects, 61 to 70 years of age, the range was from 
368 to 1829 calories, and the average per person was 1197 calories, The 
average figure was 60% of the NRC allowances of 2000 calories. Nine subjects 

















or 100% were below allowances, 


For four female subjects, pregnant women, the range was from 714 
to 1375 calories, and the average per person was 1013 calories, The average 
figure was 42% of the NRC allowances of 2400 calories. Four subjects or 
100% were telow allowances, 


For eleven female subjects, lactating women, the range was from 1081 
to 2078 calories, and the average per person was 1695 calories. The average 
figure was 56% of the NRC allowances of 3000 calories. Eleven subjects or 
100% were below allowances. 


For the total group of une hundred sixty-one subjects, one hundred 
fifty-seven subjects or 97% were below allowances and four subjects or 3% 
were above allowances, 


2. Protein 


For twenty-four male and female subjects, 1 to 3 years of age, the 
range was from 5 to 49 grams, and the average per person was 26 gms. The 
average figure was 65% of the NRC allowances of 40 gms. Twenty-one or 88% 
were below allowances and three subjects or 12% were above allowances, 


For twelve male and female subjects, 4 to 6 years of age, the range 
was from 14, to 91 gms., and the average per person was 42 gms. The average 
figure was 84% of the NRC allowances of 50 gms, Eight subjects or 674 
were below allowances and four subjects or 33% were above allowances, 


For six male and female subjects, 7 to 9 years of age, the range 
was from 39 to 64 gms., and the average per person was 52 gms. The average 
figure was 87% of the NRC allowances of 69 gms, Three subjects or 50% 
were below allowances and three subjects or 50% were above allowances, 


For six male and female subjects, 10 to 12 years of age, the range 
was from 35 to 88 gms., and the average per person was 62 gms, The average 
figure was 86% of the NRC allowances of 70 gms. Five subjects or 83% were 
below allowances and one subject or 17% was above the allowance, 


For three male subjects, 13 to 15 years of age, the range was from 
23 to 80 gms., and the average per person was 49 gms, The average figure 
was 58% of the NRC allowances of 85 gas. Three subjects or 100% were below 
allowances. 


For three female subjects, 13 to 15 years of age, the range was 52 
to 69 gms,, and the average per person was 59 gms. The average figure was 
74% of the NRC allowances of 80 gms. Three subjects or 100% were below — 
allowances, 


For two male subjects, 16 to 20 years of age, the range was from 42 
to 142 gms., and the average per person was 92 gms. The average figure 
was 92% of the NRC allowances of 100 gms, One subject or 50% was below the 
allowance and one subject or 50% was above the allowance, 


For four female subjects, 16 to 20 years of age, the range was from 
28 to 81 gms., and the average per person was 52 gms. The average figure 
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was 69% of the NRC allowances of 75 gms, Three subjects or 75% were below 
allowances and one subject or 25% was above the allowance. 


- For thirty-three male subjects, 21 to 60 years of age, the range was 
from 8 to 134 gms., and the average, per person was 54 gms, The average 
figure was 77% of the NRC allowances of 70 gms. Twenty~seven subjects or 
82% were belnw allowances and six subjects or 18% were above allowances, 


For thirty-six female subjects, 21 to 60 years of age, the range 
was from.8 to 85 gms., and the average per person was 47 gms. The average 
figure was 78% of the NRC allowances of 60 gms, Twenty-six subjects or 
72% were below allowances and ten or 28% were above allowances, 


For eight male subjects, 61 to 70 years of age, the range was from 
23 to 50 gms., and the average per person was 42 gms. The average figure was 
60% of the NRC allowances of 70 gms. Eight subjects or 100% were below 
allowances, 


For nine female subjects, 61 to 70 years of age, the range was from 
13 to 76 gms., and the average per person was 38 gms. The average figure 
was 63% of the NRC allowances of 60 gms, Seven subjects or 78% were below 
allowances and two or 22% were above allowances. 


For four female subjects, pregnant women, the range was from 2 to 
63 gms;, and the average per person was 32 gms. The average figure was 38% 
of the NRC allowances of 85 gms. Four subjects or 100% were below allowances, 


For eleven female subjects, lactating women, the range was from 34 to 
88 gms., and the average per person was 62 gms. The average figure was 62% 
of the NRC allowances of 10J gms, Eleven subjects or 100% were below 
allowances... base ok ai : ‘a 


For the total group of one hundred sixty-one subjects, one hundred 
thirty or 81% were below allowances and thirty-one or 19% were above 
allowances. 


3. Pat 


- For twenty-four male and female subjects, 1 to 3 years of age, the 
range was from one to 37 gms., and the average per person was 13 gms. The 
average figure was 39% of the NRC allcwances of 33 gms. Twenty-three subjects 
or 96% were below allowances and one subject or 4% was above the allowance, 


For twelve male and female subjects, 4 to 6 years of age, the range 
was from 8 to 50 gms., and the average per person was 21 gms. The average 
figure was 48% of the. NRC allowances of 44 gms, Eleven subjects or 92% were 
below allowances and one subject or 8% was above the allowance. 


For six male and female subjects, 7 to 9 years of age, the range was 
from 10 to 36 gms.,: and the average per person was 21 gms. The average 
figure was 37% of the NRC allowances of 56 gms. Six subjects or 100% were 
below allowances, : 


‘For six male and female subjects, 10 to 12 years of age, the range 
was from 21 to 52 gms., and. the average per person was 30 gms. The average 
figure was 43% of the NRC allowances of 69 gms, Six subjects or 100% were 

















below allowances, 


For three male subjects, 13 to 15 years of age, the range was from 
17 to 48 gms., and the average per person was 28 gms, The average figure 
was 31% of the NRC allowances of 89 gms, Three subjects or 100% were below 
allowancées.. ' 


For three female nihil. 13 to 15 years of age, the range was 17 
to 39 gms., and the average per person was 25 gms, The average figure was 
35% of the NRC allowances of 72 GMS Three subjects or 109% were below 
allowances, 


For two male subjects, 16 to 20) years of age, the range 1 was from 5 
to 60 gms., and the average per person was 32 gms, The average figure was 
30% of the NRC allowances of 105 gms, Two subjects or > 10 were below 
allowances. i 


For four female subjects, 16 to 20 years of age, ithe range was from 
3 to 28 gms., and the average per person was 15 gms, The average figure was 
22% of the NRC allowances of 67 gms,.. Four subjects or 100% were below 
allowances, : he 


For thirty-three male subjects, 21 to 60 years of age, the range was 
from 2 to 95 gms., and the average per person was 24 gms, The average figure 
was 29% of. the NRC allowances of 83 gms, Thirty-two subjects or 97% were 

below allowances and one subject or 3% was’ above the allowance. 


For thirty-six female subjects, 21 to 60 years of age, the range was 
from 2 to 50 gms., and the average per person was 23 gms. The average 
figure was 34% of the NRC allowances of 67 gms. Thirty~five subjects or 
'.97% were below allowances and one subject or 3% was above the allowance. 


For eight male subjects, 61 to 70 years of age, the range was from 
3 to 32 gms,, and the average per person was 16 gms, The average figure was 
24% of the NRC alLovenges of 67 gms. Eight subjects or 100% were below 
allowances, imine 


For nine female subjects, 61 to 70 years of age, the range was from 
2 to 34 gms., and the average per person was 19 gms. The average figure 
was 34% of the-NRC. allowances of 56 BMS o . _Nine subjects or 100% were below 
allowances, nae | 


For four female subjects, ‘pregnant: women , the 3 range was from 2 to: 
19 gms., and the average per person was & gms. The average ‘figure was 12% 
of the NRC allowances of 67 gms. Four subjects or 100% were below allowances, 


é For eleven female subjects, lactating women, the range was from 10 
to 44 gms-, and the average per person was 27 gms. The average figure was 
32% of the NRC allowances of 83 gms ‘Eleven subjects or 100% were below: 
allowances, 


For the total group of one hundred titan subjects, one hundred 
fifty-seven subjects or 97% were below allowances and four subjects or 3% 
were above allowances. 
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be Calcium 


_. For twenty-four male and female subjects, 1 to 3 years of age, the 
range was, from 48 to 647 mgs., and the average per person was 229 mgse The.- 
average figure was 23% of the NRC allowances of 1000 MES. Twenty-four - e 
subjects or 100% were below allowances. ee 


... For twelve male and female subjects, 4 to 6 years of, age,. the range 
was from 112 to 627 mgs., and the average per person was 303.mgs. The .. , 
average figure was 30% of the NRC allowances of 1000 mgs, Twelve. ‘subjects 
or 100% were below allowances, aa Ty 


For six male and female subjects, 7 to 9 years of age, the range was 
from 129 to 1028 mgs., and the average per person was’ 534 mgs. The average 
figure was 53% of the NRC allowances of 1000 mgs. Four subjects or 67% were 
below allowances and two subjects or 33% were above allowances, Anas ¥ 


For six male and female subjects, 10. to 12 years of age, the range 
was from 112 to 1028 mgs., and the average per’ person was 486mgs, The _. , 
average. figure was 40% of the NRC allowances of 1200 mgs. Six subjects or. 
100% were below allowances, oe 


For three male subjects, 13 to 15 years of age, the range was from 
188 to 509 mgs’. ,’ and the’ average per: person was 1400 mgs, The average 
figure was. 22% of the NRC’ allowances: of 1400 mgs. Three subjects or ‘100% 
were below allowances. ane tas 


For three female subjects, 13 to 15 years of age, the range was from 
150 to 714’ mgs., and the average per person was 442 mgs. The average figure 
was 34% of the fine allowances of 1300 mgs. Three subjects or 100% were 
below allowances. y 


_ For two male subjects, 16 to 20 years of age, the range was from 289 
to 690 mgs., amd the average per person was 489 mgs. The average figure was 
35% of the NRC allowances’ of 1409. MES Two subjects or 100% were. 7. below ? 
allowances, © 


For four female subjects, 16 to 20 years. of age, the range was from 
191 to 375 mgs., and the average per person was 277°mgs. The average figure 
was 28% of the NRC allowances of 1000 mgs." . Four subjects or 100% were .. | 
below allowances. 


For thirty-three male subjects, 21 to 60 years of age, the range was 
from 92 to 1029: mgs., and ' the average per person was 390 mgs, The average 
figure was 39% of the NRC allowances of 1000 mgs. . Thirty-two subjects or. 

* 97% were below allowances and one ‘subject or 3% was above the allowance, © 


For thirty-six female subjects, 21 to 60 years of age, the range 
was from: 112 to 799 mgs., and the average per person was 363 mgs, The 
average figure was 36% of the NRC allowances of 1000 mgs. Thirty-six sub- 
jects or 100% were below allowances, 


For: eight: male subjects, 61 to 70 years of age, the range was from 
145 tio 768 mgs., and’ the average per person was 308’ mgs, The average ‘figure 
was 31% of the NRC allowances of 1000 mgs. Eight subjects or 100% were 


























below allowances, 


' For nine female subjects, 61 to 70 years of age, the range was from 
177 to 662 mgs., and the average figure was 375 mgs, The average figure 
was 37% of the NRC allowances of 1000 mgs. Nine subjects or 100% were 
below allowances, 


For four female subjects, pregnant women, the range was from 107 
to 319 mgs., and the average per person was 205 mgs.e- The average figure 
was 20% of the NRC allowances of 1500 mgs, Four subjects or 100% were 
below allowances, ; 


For eleven female subjects, lactating women, the range was from 213 
to 667 mgs., and the average per person was 466 mgs, The average figure 
was 23% of the NRC allowances of 2000 mgs, Eleven subjects or 100% were 
below allowances. 


_ For the total group of one hundred sixty-one subjects, one hundred 
fifty-eight subjects or 98% were below allowances and three subjects or 2% 
were above allowances, 


50 _ Phosphorus 


For twenty-four male and female subjects, 1 to 3 years of agé, the. 
range was from 157 to 868 mgs., and the average per person was 404'mgs.”:. 
The average figure was 40% of the NRC allowances of 1000 mgs, Twenty-four 
subjects or 100% were below allowances, 


For twelve male and female subjects, 4 to 6 years of age, the range 
was from 218 to 926 mgs., and the average per person was 572 mgs. The 
average figure was 57% of the NRC allowances of 1000 mgs, Twelve subjects 
or 100% were ) below allowances. 


For six male and female subjects, 7 to 9: years of. age, the range was 
from 466 to 1125'mgs, The average figure was 61% of the NRC allowances: 
of 1200 mgs. Six subjects or 100% were below allowances. - 


For six male and female subjects,’ 10 to 12 years of age, the range . 
was from 481 to 1745 mgs., and the average per person was 925 mgs.” :The 
average figure was 77% of the NRC allowances of 1200 mgs, Five subjects or 
83% were below allowances and one subject or 17% was above the allowance, 


_ For three male subjects, 13 to 15 years of age, the range was from 
302 to 752 mgs., and the average per person was 552 mgs. The average 
figure was 42% of the NRC allowances of 1320 mgs. Three subjects or iP 
were below allowances. 


For three female subjects, 13 to 15 years of age, the range was 
from 572 to 782 mgs., and the average per person was 655 mgs.’ The average 
figure was 54% of the NRC allowancés of 1200 mgs, Three subjects or 1002 . 
were below allowances. 


For two male subjects, 16 to 20 years of age, the range was from 
673 to 2422 mgs., and the average per person was 117% of the NRC allowances 
of 1320 mgs. One subject or 50% was below the elLiowanes and one subject 
or 50% was above the allowance, 7 
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For four female subjects, 16 to 20 years of age, the range was’ from 
360 to 1911 mgs., and the average per person was 867 mgse The average 
figure was’ 72% of the NRC allowances of 1200 mgs, ‘Two subjects or 50% were 
below allowances and two subjects or 50% were above the allowance, 


For thirty-three male subjects, 21 to 60 years of age, the range 
was from 299 to 1784 mgs., and the average per person was 744 mgs, The 
average figure was 56% of the NRC allowancés of 1320 mgs. Thirty subjects 
or 91% were below allowances and three subjects or 9% were above allowances. 


For thirty-six female subjects, 21 to 60 years of age, the range 
was from 32 to 1704 mgs., and the average per person was 661 mgs, The 
average figure was 50% of the NRC allowances of 1320 mgs, Thirty-five or 
97% were below allowances and one subject or 34 was above the allowance. 


‘For eight male subjects, 61 to 70 years of age, the range was' from 
360 to 986 mgs., and the average per person was 601 mgs. The average figure 
was 45% éf-the NRC allowances of 1320 | mgs. Eight subjects or 100% were 
below allowances, | 


For nine female subjects, 61 to 70 years of age, the range was from 
313 to 1319 mgs., and the average per person was 582 mgs. The average 
figure was 44% of the NRC allowances of 1320 mgs. Nine subjects or 100% 
were below allowances. ; 


For four female subjects, pregnant women, the range was from 287 
to 810 mgs., and the average per person was 451 mgs. The average figure 
was 25% of the NRC allowances of 1800 mgs. Four subjects or 100% were 
below allowances. ; r 


Por eleven female subjects, lactating women, the range was from 
597 to 1097 mgs., and the average per person was 840 mgs, The average 
figure was 47% of the NRC allowances of 1800 mgs. Eleven subjects or 100% 
were ‘below allowances. . 


For the total group of one hundred sixty-one subjects, one hundred 
fifty-three subjects or 95% were below allowances and eight subjects or 5% 
were above allowances. ; 


6." _ Iron , 


For twenty-four — and female subjects, 1 to 2 years of age, the 
range was from 1 to 12 mgs.,'and the average per person was 6 mgs. ‘The 
average figure was 86% of the NRC allowances of 7 mgs. Fifteen subjects 
or 62% were below ‘allowances, and nine subjects or 38% were above allowances, 


For twelve male and female subjects, 4 to 6 years of. age, the range 
was from 3 to 11 mgs., ‘and ‘the average per person was 8 mgs, The average | 
figure was 100% of the NRC allowances of 8 MES 0 Four subjects or 33% were 
below allowances and eight subjects or 67% were above allowances, 


For six male and female subjects, 7 to 9 years of age, the range 
was from 5 to 17 mgs., and the average per person was 10 mgs, The average 
figure was 100% of the NRC allowances of 10 mgs, Three subjects or 50% 
were below allowances, and three subjects or 50% were above allowances. 
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For six male and female subjects, 10 to 12 years of age, the range 
was from 8 to 15 mgs., and the average per person was 11 mgs. The average 
figure was 92% of the NRC allowances of 12 mgs. Four subjects or 67% were 
below allowances and two subjects or 33% were above allowances. 


For three male subjects, 13 to 15 years of age, the range was from 
5 to 11 mgs., and the average per person was & mgs. The average figure . 
was 53% of the NRC allowances of 15 mgs. Three subjects or 100% were below 
allowances, | 


For three female subjects, 13 to 15 years of age, the range was from 
6 to 12 mgs., and the average per person was 9 mgs. The average figure was 
60% of the NRC allowances of 15 mgs. Three subjects or 100% were below 
allowances. 


For two male subjects, 16 to 20 years of age, the range was from & 
to 27 mgs., and the average per person was 17 mgs. The average figure was 
113% of the NRC allowances of 15 mgs. One subject or 50% was below we, 
allowance and‘ one subject or 50% was above the. allowance. 


For four female subjects, 16 to 20 years of ‘age, the range was from 
5 to 17. mgs., and the average per person was 6 mgs. The average figure 
was 40% of the NRC allowances of 15 mgs, Two subjects or 50% were below 
allowances and two subjects or 50% were above allowances, 


For thirty-three male subjects, 21 to 60 years of age, the range was 
from 4 to 19 mgs., and the average per person was 10 mgs, The average 
figure was 83% of the NRC allowances of 12 mgs. Twenty one subjects or 
64% were below allowances and twelve subjects or 36% were above allowances, 


For thirty six female subjects, 21: to 60°years of age, the range 
was from 4 to 18 mgs., and the average was 10 mgs. The average figure was 
83% of the NRC allowances of 12 mgs, Twenty four subjects or 67% were 
below allowances and twelve subjects or 33% were above allowances. 


For eight male subjects, 61 to 70 years of age, the range was from 
5 to 15 mgs., and the average per person was 8 mgs, The average figure 
was 67% of the NRC allowances of 12 mgs. Six subjects or 75% were below 
allowances and two subjects or 25% were anove APRON 0 


For nine female subjects, 61 to 70 years of: age, the range was from 
5 to 28 mgs., and the average per person was 11 mgs, The average figure 
was 92% of the NRC allowances of 12 mgs. Seven subjects or 78% were below 
allowances and two subjects or 22%.were above allowances, — 


For four female subjects, pregnant women, the range was from 4 to 
10 mgs., and the average per person was 7 mgs. The average figure was 47% 





of the NRC allowances of 15 mgs. Four sub jects or 100% were below allowances, 


For eleven female. subjects, lactating. women, the range was from 7 to* 
17 mgs., and- the average per person was 12 mgs. The average figure was 80% 
of the NRC allowances of 15 mgs. Eight subjects or 73% were below allowances 
and three: subjects or 27% were above allowances, 
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For the total group of one metves sixty-one subjects, one hundred 
five subjects or 65% were below allowances. and fifty-six subjects or 35% 
were above allowances. 


7. °° Vitamin A- wot tr as 


For twenty-four male and female subjects, 1 to 3 years of age, the 
range was ‘from 29 to’ 6569 I. U., and the average per person was 1404 Ze Me 
The average figure was 70% of the NRC allowances of 2000 I, U. ‘Twenty. . 
subjects or 83% were below allowances and four subjects or 17% were above. 
allowances, 


‘For twelve male and female subjects, k to 6 years of age, the range 
was from 52 to'.9346 I. U., and the average per pace Nae 2019 I, U. The 
average figure was 81% of the NRC allowances of 2500 I. U. ‘Ten subjects or 
83% were below allowances and two subjects or 17% were above allowances, 


For six male and female subjects, 7 to 9 years of age, the range a 
was from 77 to 10,231 I. U., and the average per person was 3508 I. U, The — 
average ‘figure was 100% of the NRC allowancés of 3500 I. U. Four subjects’ 
or 67% were below allowances and two subjects or 33% were above allowances, | 


For six male and female subjects, 10 to 13 years of age, the range ; 
was from118 to 10,230 I. U., and the average per person was Tee po he 
The average figure was 57% of the ‘NRC allowances of 4500 I. Uy. Five sub= 
jects or 83% were below allowances arid ‘one subject or 17% was above = 


allowance. | 


For three’ male sub jects, 13 to, 15 years of age, the range was from - 
88 to 1781 a U., ‘and the’ average per’ person was 901 I, U. The average 
figure'was 18% of the NRC ‘allowances of 5000 I, U., Three subjects or 100% 
were below allowances. ; 7 are pee ne 

For: three feniale sub jecta, 13 t to 15 years, of age, the rahge’ was. hi 
from 79 to 824 I. U ey and the average. per perece was 33 i U, The average 
figure was 7% of the NRC allowances of 5000 I. U. Three easonte or 100% 
were below roe. hie HO ee 2a ‘atendal | - 


For two male.’ subjects; 16 to 20 years, of age,’ ‘the rane was’ from 
140 to 3458 I. U., and the’ average per’ person was 1799 I. U. The average 
figure was 30% of the’ NRC allowances of 6000 I. U. One subject or 50% was © 
below the allowance, | and one Subject or 504 was above the allowance. 

For four’ Female subjects, 16 to 20'years of age, the range was. from 
138 to 2853 I. U., and'the average per person was 1119 I, U. The average 
figure was 22% of the NRC allowances of 5000 I, U. Four subjects or 100%’ 
were below allowances. _ | a. © Sete a 


As 


a 


“For“thirty thrée male’ gubjecke, 21 to 5 6 years of age, the range 

was: teem 83 to 12,067 I. U., ‘and' the average per person was 1307 I, U. The 
average figure was 26% of the NRC allowances of 5000 I. U. Thirty subjects 
or rarer below’ allowances’ and three subjects: or 9% were above allowances. 


Por thirty dix female subjects, 21 ‘to 60 years. of age, the rangé nig 
was » Een 72 to 10,231 I. U., and the average per person was 1524, I, U. 
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The average figure was 30% of the NRC allowances of 5000 I. U, Thirty- 
two subjects or 89% were below allowances and four subjects or 11% were 
above allowances, 


For ~~. male subjects, 61 to 70 years of age, the range was from 
74, to 1865 I. U., and the average per person was 436 I, U. The average 
figure was 9% of the NRC allowances of 5000 I, U. Eight subjects or 100% 
were below allowances, . 


For nine female subjects, 61 to 70 years of age, the range was from 
82 to 7231 I. U., and the average per person was 1375 I. U. The average 
figure was 27% of the NRC allowances of 5000 I, U. Eight subjects or 89% 
were below allowances and one subject or 11% was above the allowance. 


For four female subjects, pregnant women, the range was from 209 to 
1730 I, U-, and the average per person was 1040 I, U. The average figure 
was 17% of the NRC allowances of 6000 I. U. Two subjects or 50% were below 
allowances and two subjects or 50% were above allowances. 


For eleven female subjects, lactating women, the range was from 148 
to 8693 I. U., and the average per person was 2499 I. U. The average figure 
was 31% of the NRC allowances of 8000 I, U, Ten subjects or. 91% were below 
allowances and one subject or 9% was above the allowarice, 


For the total group of one hundred sixty-one subjects, one hundred — 
forty subjects or 87% were below allowances and twenty-one subjects or 13% 
were above allowances. 


8. Thiamine 


For twenty-four male and female subjects, 1-+o'3 years of age, the 
range was from 124 to 1192 mcgs., and the average per person was 503 mcgs. 
The average figure was 84% of the NRC allowances of 600 mcgs. Eighteen 
subjects or 75% were below allowances and six or 25% were above allowances. 

For twelve male and female subjects, 4 to 6 years of age, the range 
was from 380 to 1064 mcgs., and the average per person was 642 mcgs, The 
average figure was 80% of the NRC allowances of 800 mcgs, Nine subjects or 
75% were below allowances and three or 25% were above allowances. 


For six male and female suvitects,’ 7 to 9 years of age, the range 
was from 284 to 1259 mcgs., and the average person was 631 megs. The 
average figure was 63% of the. NRCallowances of ‘1000 megs, Five subjects 
or 83% were below allowances and one subject or 17% was, above the ellowencss. 


For six male and female otiteeie. 10 to 12 years , of age, the range 
was from 417 to 1221 mcgs., and the average per person was 801 megs, The 
average figure was 67% of the NRC allowances of 1200 megs. Five subjects 
or 83% were below allowances and one: subject’ or 17% was above the allowance, 


For three male subjects, 13 to 15 years of age, the range was from 
377 to 1435 mcegs., and the average per person was 939 mcgs, The average 
figure was 63% of the NRC allowances of 1500 mcgs. Three subjects ‘or 100% 
were below allowances, 
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For three female subjects, 13 to 15 years of age, the range was from 
708 to 772 mcgs., and the average per person was 745 mcgs, The average 
figure was 57% of the NRC allowances of 1300 mcgs. Three subjects or 100% 
were below allowances, 


For two male subjects, 16 to 20 years of age, the range was from 721 
to 2109 mcgs., and the average per person was 1415 mcgs. The average figure 
was 83% of the NRC allowances of 1700 megs. One subject or 508 was below the 
allowance and one subject or 50% was. above the allowance, 


For four female subjects, 16 to 20 years of age, the range was from 
452 to 1021 megs., and the average per pcrson was 801 mcgs. The average 
figure was 67% of the NRC allowances of 1200 mcgs. Four subjects or 100% 
were below allowances. | “> 


' For thirty three male subjects, 21 to 60 years of age, the range 
was from 431 to 2045 mcgs., and the average per person was 944, mcgs, The 
average figure was 63% of the NRC allowances of 1500 mcgs. Twenty eight 
subjects or 85% were below allowances and five subjects or 154 were above 


allowances, 


For thirty six female subjects, 21 tc 60 years of age, the range 
was from 296 to 2090 mcgs., and the average per person was 909 megs. The 
average figure was 67% of the NRC allowances of 1200 mcgs. Thirty. one or 
86% were below allowances, and five subjects or 14% were above allowances. .. 


For eight male subjects, 61 to 70 years of age, the range was from 
447 to 1875 mcgs., and the average per person was 839 megs. The average 
figure was 70% of the NRC allowances of 1200 mcgs. Seven subjects or 88% 
were below allowances and one subject or 12% was above the allowance, 


For nine female subjects, 61 to 70. years of age, the range was. from 
345 to 1494 mcgs., and the average per person was 683 megs. The average 
figure was 68% of the NRC allowances of 1000 megs. Eight subjects or 89% 
were below allowances and one subject or 11% was above the allowance. 


; . For four female subjects, pregnant. women, the range was from 546 to - 
933 megs., and the average per person was 718 megs. The average figure 
was 48% of the NRC allowances of 1500 megs. Four subjects or 100% were 


below allowances. 


For eleven female ‘subjects, lactating women , the range was from 121 
to 1910 MCEB oy. and the average per person was 876 mcgs, The average figure 
was 58% of the NRC allowances of 1500 mcgs. Ten subjects or 91% were below 
allowances and one subject or 9% was above the allowance, ; 


For the total group of one hundred sixty-one subjects, one hundred. 
thirty. six subjects. or 85% were below allowances and twenty-five subjects 
or 15% were above allowances, 


9. Riboflavin 


For twenty-four male and female subjects, 1 to 3 years of age, the. 
range was from 99 to 964 mcgs., and the average per person was 409 mcgs- The 
average figure was 45% of the NRC allowances of 900 megs. Twenty-three 
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subjects or 96% were below allowances and one subject or 4% was above the 
allowance, 


For twelve male and female subjects, 4 to 6 years of age, the range 
was from 221 to 700 mcgs., and the average per person was 439 mcgs., The 
average figure was 36%. of the NRC allowances of 1200 mcgs, ‘Twelve subjects 
or 100% were below allowances, 


For six male and female subjects, 7 to 9 years of age, the range 
was from 365 to 863 mcgs., and the average per person was 563 mcgs.’ The 
average figure was 37% of the NRC allowances of 1500 CRB. - Six subjects 
or 100% were below allowances, wis “a 


For six male and female subjects, 10 to 12 years of age, the range 
was from 471 to 831 mcgs., and the average per person was 621 mcgs. The 
average figure was 34% of the NRC allowances of 1800 mcgs, Six’subjects 
or 100% were below allowances, = 


For three male subjects, 13 to 15 years of age, the range was from 
320 to 877 mcgs., and the average per person was 622 mcgs. The average 
figure was 31% of the NRC allowances of 2000 mcgs. Three subjects or 100% . 
were below allowances, 


For three female saieiiien 13 to 15 years of age, the range was 459 ~ 
to 653 megs., and the average’per person was 568 mcgs, The average figure 
was 28% of the NRC allowances of 2000 mcgs. Three subjects or 100% were 
below allowances. 


For two male subjects, 16 to 20 years of age, the range was from 
684 to 1583 mcgs., and the average per person was 1133 megs. The average 
figure was 45% of the NRC allowances of 2500 MCES « Two subjects or 100% 
were below allowances, . ie 


For four female subjects, 16 to 20 years of age, the range was from 
458 to 832 mcgs., and the average per person was 637 mcgs, The average 
figure was 35% of the NRC allowances of 1800 megs. Four skies ‘or 100% 
were below allowances, Ag aa . 


For thirty-three male subjects; 21 to 60 years. of. age; ~~ range 
was from 367 to 1477 mcgs., and the average per person was 726 mcgs. The 
average figure was 40% of the NRC allowances of 1800, nagte. ee . 
subjects or 100% were below allowances . 


For thirty-six female guejocta, 21 to bo years ‘of. aes; the ened 
was from 375 to 1318 mcgs., and the average per person was 648 mcgs. The 
average figure was 43% of the NRC allowances of 1500 megs.. Thirtysix 
subjects or 100% were below allowances, sot Tee Poe 


For eight male subjects, 61 to 70 years of age, ‘the range: was from 
351 to 1150 megs., and the average per person was 619 mcgs. The average 
figure was 34% of the NRC allowances of 1800 megs. Eight subjects or eae 
were below allowances, 


For nine female subjects, 61 to 70 years of age, the range was ‘from 
383 to 958 mcgs., and the average per person was 550 msgs; The average 
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figure was:37% of the NRC allowances of 1500 mcgs. Nine subjects or 100%. 
were below allowances, wr! 


~ For: four female subjects, pregnant women, the range was from 262 
to 770 mcgs., and the average per person was 485 mcgs, The average figure 
was 19% of the NRC. allowances of 2500 mcgs, Four subjects or 100% were 
below allowances, 


“For eleven female subjects, lactating women, the range was from 
384, to. 1293 megs., and the average per person was 786 mcgs, The average. .” 
figure: was 26%' of the NRC allowances of 3000 mcgs. Eleven subjects or 100% 
were below allowances, 


’ For the total group of one hundred sixty-one subjects, one hundred 
sixty:.or 99% were below allowances and one subject or 1% was above the 
allowance, 


10. sleet 


For eenditen. Soar male and female subjects, 1 to 3 years of age, the 
range was from 3 to 14 mgs., andthe average per person was 11. mgs.. The 
average figure was 180% of the NRC allowances of 6 mgs. Eight subjects or: 
33% were below allowances and sixteen magento or 67% were above aliowances, 


For twelve male. and: fetinie subjects, 4 +. ‘épeare of age, the range - 
was from 6 to 16 mgs.,.and the average per person was 9 mgs. The average 
figure was 112% of the NRC allowances of 8 mgs. Five subjects or 42% were 
below allowances and seven } Su jecte or 58% were above allowances, 

wo six male anit female nite. 7 to: 9 years of age, the range 
was from 10 to: 15 mgs., and the average per person was 12 mgs, The average 
figure was 120% of the NRC allowances of 10 mgs. Six subjects or 100% were 


above allowaisces. 


For a ma female subjects, 10 to 12 years of age, the range 
was from 9 to 17 mgs.,j and.the average per person was 12 mgs, The average. 
figure was 120% of the NRC allowances of 10 mgs, Two subjects or 33% were 
below allowances and four ohjorte or 67% were above allowances. 


. Rep shes mahe odutey: B se 15 years of, age, the range was: from 
9 to 18 mgs., and the average per person was 13 mgs, The average figure’: 
was 87% of the NRC allowances of 15 mgs; Two subjects or 67% were below 
allowances and one subject or 33% was above the allowance, 


|. For three female subjects, 13-to:15 years of age, the range was from 
ll to 14 .mgs.5:and.the average per person: was 12 mgs, The average figure 
was 92% of the NRC allowances of 13 mgs,. Two:subjects or 67% were below 
allowances and one subject or 33% was above the allowance. 


For. two. pan subjects,. 16 to scene of: age, the. range was from: 9 
to 25 mgs., and the average per person was: 17.mgs. The average figure'was 
100% of the NRC allowances of 17 mgs. One subject or 50%:was below the | 
allowance and one subject or 50% was above the allowance, 
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For four female subjects, 16 to 20 years of age, the range was 
from 8 to 12 mgs., and the average per person was 10 mgs. The average 
figure was 83% of the NRC allowances of 12 mgs. Three subjects or 75% 
were below allowances and one subject or 25% was above the allowance, 


For thirty-three male subjects, 21 to 69 years of age, the range 
was from 7 to 40 mgs., and the average per person was 13 mgs, . The average 
figure was 87% of the NRC allowances of 15 mgs. Twenty three subjects 
or 70% were below allowances and ten subjects or 30% were above allowances, 


For thirty-six female subjects, 21 to 60 years of age, the range 
was from 7 to 20 mgs,, and the average per person was 12 mgs. The average 
figure was 100% of the NRC allowances of 12 mgs. Seventeen subjects or 
47% were below allowances and nineteen or 53% were above allowances.’ 


For eight male subjects, 61 to 70 years of age, the range was from 
8 to 15 mgs., and the average per person was 12 mgs, The average figure 
was 100% of the NRC allowances of 12 mgs. Three subjects or 38% were ‘below 
allowances and five subjects or 62% were above allowances. ns 


For nine female subjects, 61 to 70 years of age, the range was from 
7 to 15 mgs., and the average per person was 10 mgs. The average figure 
was 100% of the NRC allowances of 10 mgs. Four subjects or 44% were below 
allowances and five subjects. or 56% were above allowances. 


For four female alia. pregnant women, the range was from 6 to 11 
mgsSo, and the average per person was 8 mgs. The averago figure was 53% of 
the NRC allowances of 15 mgs, Four subjects or 100% were below allowances, 


For eleven female subjects, lactating women, the range was from lo: 
to 21 mgs., and the average per person was 16 mgs, The average figure was 
197% of the NRC allowances of 15 mgs. Five subjects or 45% were —— 
allowances and six subjects or 55% were above allowances, 


For the total group of one hundred one subjects, seventy-nine a 
jects or 49% were below allowances and eighty—two subjects or 51% were 
above allowances, 


il. Ascorbic Acid 


For eileen male and female subjects, 1 to 3 years of age, ‘the 
range was from 3 to 114 mgs., and the average per person was 20 mgs. The 
average figure was 57% of the NRC allowances of 35 mgs, Twenty subjects 
or 83% were below allowances and four subjects or 17% were above allowances. 


For twelve male and female subjects, 4 to 6 years of age, the range 
was from 1 to 78 mgs., and the average person was 30 mgs. The average 
figure.was 60% of the NRC allowances of 50 mgs. Eight subjects. or 67% . 
were below allowances and four subjects or 33% were above allowances, 


For six male and female subjects, 7 to 9 years of age, the range 
was from 5 to 47 mgs., and the average per person was 19 mgs... The average 
figure was 32% of the NRC allowances of 60 mgs. Six Saisie or 100% were 
below allowances 
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For six male and female subjects, 10 to 12 years of age, the range 
was from 6 to 57 mgs., and the average per person was 26 mgs, The average 
figure was 35% of the WRC allowances. of 75 MES. Six ea gete or 100% were 
below allowances, , ne 


For three male subjects, 13 te 15 years of age, the range was from 
6 to 88 mgs., and the average per person was 33 mgs, ‘The average figure 
was 37% of:the NRC allowances of 90 mgs... Three wagers or 100% were 
below allowanses. "S ; 


For thaee female subjects, 13 to 15 years of age, the range was 
from 3 to 9 mgs., and the average per person was 6 mgs, The average figure 
was 7% of the NRC allowances of 80 mgs, Three subjects or 100% were below 
allowances, .: :: . » etme | ; a 


For two male subjects, 16 to 20 years of age, the range was from 8 
to 32 mgs., and the average per person was 20 mgs. The average figure was 
20% of the NRC allowances: of 100 MES. Two ) aajane or _ were below 
allowances. a 2 


For four female subjects, 16 to 20 years of age, - range from 7 
to 47 mgs., and the average-per person wis-10. mgs. The average figure 
was 12% of the ‘NRC allowances of 80 mgs. Four subjects or 100% were below 
allowances, , - we AE 3 ’ 


For thirty-three mite ein 21 to 60 years of age, the range 
was from 3 to 88 mgs., andthe average per person was 14 mgs, .The average 
figure was 19% of the NRC allowances of 75 mgs. Thirty-two subjects or. 
97% were below allowances and: one ‘subject. or 3%.was above the allowance. 


For thirty~six female subjects, 21 to 60 years of age, the range 
was from 4 to 88 mgs., and the average per person was 13 mgs. The average 
figure was 18% of the NRC allowances of .70 mgs, Thirty-five subjects | or ok 
were below allowances and one subject or 3% was above: the allowance... =: 


. For ‘eight male subjects, 61 to 70. years of age;:the range was from 
7 to 34:.mgs., and the average per person was 1l mgs. The average figure 
was 15% of the NRC allowances of 75 mgs, Eight subjects or 100% were below 
allowances, 


For nine female subjects, 61 to 70 years of age, the range was from 
lL, to 32 mgs.; and the average per person was 13 mgs, The average figure 
was 18% of .the NRC allowances of 70 tal Nine subjects or 100% were below -. 
ChUanetee es 


‘For four female subjects, pregnant women, the range was from 6 to 
18-mgs.,.and the average per person was 9 mgs. The-average fivure was 9% 
of the NRC allowances of 100 MBS.0 Four subjects: or 100% were telew 
anne a . ae ee ae 


For eleven female subjects, lactating women, the range was from 5 
to 71 mgse, and the average per-person was.17 mgs. The average figure 
was. 11%-of the NRC iit asiaa of F150 meso: ‘Eleven heranerie or 100% were 
below allowances... - . ; “-Pogte | 
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For the total group of one hundred sixty-one subjects, one hundred 
fifty-one subjects or 94% were below allowances and ten subjects or 6% 
were above allowances, 


Table 4 summarizes the daily quantities of various nutrients per 
person and comparison with National Research Council Allowances of children 
and adult male subjects of Majuro Village, Majuro Island, Marshall Islands, 
There were forty-eight children, males and females, and forty-six males, 
There were twenty-four male and female children between the ages of 1 
through 3 years of age; twelve male and female children between the ages 
of 4 through 6 years of age; six male amd female children between the ages 
of 7 to 9 years of age; and six male and female subjects between the ages 
of 10 through 12 yezrs of age, 


There were forty-six male subjects, There were three subjects, 13 
through 15 years of age; two subjects, 16 through 20 years of age; thirty- 
three subjects, 21 to 60 years; eight subjects 61 through 70 years. 

The average intakes, NRC allowances, percent of allowances, percent 
of subjects below allowances, for calories, protein, fat, calciim, phosphorus, 
iron, vitamin A, thiamine, riboflavin, niacin, and ascorbic acid are given, 


Ie CHILDREN 


a, lto 3 years of age 





' For twenty four males and females, 1 to 3 years of age, the daily 
quantities of various nutrients per person and comparison with the NRC 
allowances are summarized here: 


1. Calories: average intake was 823 calories, which was 68% 
of the NRC allowances of 1200 calories, Ninety-two percent of the subjects 
were below allcwances. 


: 2, Protein; average intake was 26 gms., which was 65% of the 
NRC allowances of 40 gms, Eighty-eight percent of the subjects were below 
allowances, 


3. Fat: average intake was 13 gms., which was 39% of the NRC 
allowances of 33 gms, eee diner: percent of the subjects were below allowances. 


4e Calcium: average intake was 229 mgs., which was 23% of the 
NRC ‘allowances of 1000 mgs. One hundred percent of the subjects were; below 
allowances. eo 


Be Phosphorus: ‘ average intake was LOb mgs., which was L0% of 
the NRC allowances of 1000 mgs Forty percent of the subjects were below 
allowances, 


6. Iron: average intake was 6 mgs., which was 86% of the NRC 
allowances of 7 mgs.' Sixty-two percent of the subjects were below allowances, 


7. Vitamin A: average intake was 14,04 I. U., which was 70% of 
the NRC allowances of 2000 I, U. Eighty-three percent of the subjects were 
below allowances, 
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8, Thiamine: average intake was 503 mcgs., which was 84% of 
the NRC allowances of 600 mcgs, Seventy-five percent of the subjects were 
below allowances, 


9. Riboflavin: average intake was 409 mcgs,, which was 45% 
of the NRC allowances of 900 mcgs, Ninety-six percent of the subjects 
were below allowances. 


10, Niacin: average intake was 11 mgs., which was 180% of the 
NRC allowances of 6 mgs, Thirty-three percent of the subjects were below 
allowances. 


. 11, Ascorbic acid: average intake was 20 mgs., which was 57% 
of the NRC allowances of 35 mgs. Eighty-three percent of the subjects 
were below allowances. 


One hundred percent of the subjects were below allowances for calcium 
and phosphcrus with all twenty-four subjects below allowances. Ninety-six 
percent of the subjects were below allowances for fat and riboflavin; 92% 
of the subjects were below allowances for calories; 88% of the subjects were 
below allowances for protein; 83% of the subjects were below allowances for 
both vitamin A and ascorbic acid; 75% of the subjects were below allowances 
for thiamine; and 62% of the subjects were below allowances for iron. 


Only 33% of the subjects were below allowances for niacin, 67% were 
above allowances, 


b- 4 to 6 years of age 





For twelve males and females, 4 to 6 years of age, the daily quanti- 
ties of various nutrients per person and comparison with the NRC allowances 
are summarized here: 


1. Calories: average intake was 1096 calories, which was 68% 
of the NRC allowances of 1600 calories, Ninety-two percent of the subjects 
were below allowances, 


2. Protein: average intake was 42 gms., which was 84% of the 
NRC allowances of 50 gms. Sixty-seven percent of the subjects were below 
allowances, ' 


3. Fat: average intake was 21 gms., which was 48% of the NRC 
allowances of 44, gms. Ninety-two percent of the subjects were below 
allowances, 


4, Calcium: average intake was 303 gms., which was 30% of the 
NRC allowances of 1000 mgs, One hundred percent of the subjects were 
below allowances, 


5. Phosphorus: average intake was 572 mgs., which was 57% of 
the NRC allowances of 1000 mgs. One hundred percent of the subjects were 
below allowances, 
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6. Iron: average intake was 8 mgs., which waz 100% of the 
NRC allowances of 8 ms, Thirty-three percent of the subjects were below 
allowances, 


7. Vitamin A: average intake was 2019 I. U., which was 81% 
of the NRC allowances of 2500 I. U. Eighty-three percent of the subjects 
were below allowances, 


8, Thiamine: average intake was 642 mcgs., which was 80% of 
the NRC allowances of 800 mcgs. Seventy-five percent of the subjects were 
below allowances, 


9. Riboflavin: average intake was 439 mcgs., which was 36% 
of the NRC allowances of 1200 mcgs. One hundred percent of the subjects 
were below allowances. 


-. 10. Niacin: average intake was 9 mgs., which was 112% of the 
NRC allowances of 8 mgs. Forty-two percent of the subjects were below 
allowances. 


11. Ascorbic acid: average intake was 30 mgs., which was 60% 
of the NRC allowances of 50 mgs. Sixty-seven percent of the subjects were 
below allowances, 


One hundred percent of the subjects were below allowances for 
calcium, phosphorus, and riboflavin with twelve subjects below allowances, 
Fat and calories followed with 92% of the subjects below allowances; 

Vitamin A with 83% of the subjects below allowances; thiamine with 75% 

of the subjects below allowances; and protein and ascorbic acid both with 
67% of the subjects below allowances. Thizty~three pervent of the subjects 
were below allowances for iron and 42% of the subjects were below allowances 
for niacin; 674 of the subjects were above allowances for iron and 58% 

of the subjects were above allowances for niacin. 


Co Zto9 years of age 





For six males and females, 7 to 9 years of age, the daily 
quantities of various nutrients per person and comparison with the NRC 
allowances are summarized here: 


| 1, Calories: average intake was 1269 calories, which was 63% 
of the NRC allowances of 2000 calories. One hundred percent of the subjects 
were below allowances, 


2. Protein: average intake was 52 ems., which was 87% of the 
NRC allowances of 60 gms. Fifty percent of the subjects were below 
allowances. 


3, Fat: average intake was 21 gms., which was 37% of the 
NRC allowances of 56 gms, One hundred percent of the subjects were below 
allowances. 


4, Calcium: average intake was 534 mgs., which was 534 of the — 
NRC allowances of 1000 mgs, Sixty-seven percent of the subjects were 
below allowances. 
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5. Phosphorus: average intake was 732 mgs., which was 61% 
of the NRC allowances of 1.200 mgs. One hundred percent of the subjects 
were below allowances, 


6, Iron: average intake was 10 mgs., which was 100% of the 
NRC allowances of 10 mgs. Fifty percent of the subjects were below 
allowances. 


7. Vitamin A: average intake was 3508 I. U., which was 100% 
of the NRC allowances cf 3508 I. U. Sixty-seven percent of the subjects 
were below allowances, 


8, Thiamine: average intake was 631 mcgs., which was 63% of 
the NRC allowances of 1000 megs. Eighty=three percent of the subjects were 
below aliowances, 


9, Riboflavin: average intake was 563 megs., which was 37% of 
the NRC allowances of 1500 mcgs, One hundred percent of the subjects were 
below allowances, 


10, Niacin: average intake was 12 mgs., which was 120% of the 
NRC allowances of 10 mgs. None of the subjects were below allowances, 


11, Ascorbic acid: average intake was 19 mgs., which was 32% 
of the NRC allowances of 60 mgs, One hundred percent of the subjects were 
below allowances, 


One huridred percent of the subjects were below allowances for 
calories, fet, phosphorus, riboflavin and ascorbic acid with six subjects 
below allowances. Thiamine followed with 83% of the subjects below 
allowances; caicium and Vitamin A both with 67% of the subjects below 
allowances, 


For protein and iron, the percentage of subjects were equally 
divided with 50% below and 50% above allowances, All the subjects or 100% 
were above allowances for niacin, 





d. 10 to 12 years of age 


For six males and females, 10 to 12 years of are, the daily 
quantities of various nutrients per person and comparison with the NRC 
allowances are summarized heres 


1, Calories: average intake was 1577 calories, which was 634 
of the NRC allowances of 2500 calories. One hundred percent of the subjects 
were below allowances, Se 


2. Protein: average intake was 62 gms., which was 88% of the 
NRC allowances of 70 gms, Eighty--three percent of the subjects were below 
allowances, 


3. Fats average intake was 30 gms., which wag 43% of the NRC 
allowances of 69 gms. One hundred percent of the subjects were below 
allowances. 
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'. ye Calcium: average intake was 486 mgs., which was 40% of the 
NRC allowances of 1200. mgs, One hundred percent of the subjects were below 


allowances, 


5, Phosphorus: average intake was 925 mgs., which was 77% of 
the NRC allowances of 1200 mgs, Eighty=three percent of the subjects were 
below allowances, 


6. Iron: average intake was 11 mgs., which was 92% of the NRC 
allowances of 12 mgs, Sixty=seven percent of the subjects were below 
allowances, ; 


7. Vitamin A: average intake was 2550 I. U., which was 57% of 
the NRC allowances of 4500 I. U. LEighty-three percent of the subjects were 
below allowances, 


8, Thiamine: average intake was 801 mcgs, which was 67% of the 
NRC allowances of 1200 megs. 83% of the subjects were below allowances, 


9, Riboflavin: average intake was 621 mcgs., which was 34% of 
the NRC allowances of 1800 mcgs. One hundred percent of the subjects were 
below allowances. 


10, Niacins average intake was 12 mgs., which was 120% of the 
NRC allowances of 10 mgs. Thirty-three percent of the subjects were below 


allowances. 


1l. Ascorbic acid: average intake was 26 mgs., which was 35% 
of the NRC allowances of 75 MgSo One hundred percent of the subjects were 
below allowmnces. 


One hundred percent of the subjects were below allowances for 
calories, fat, calcium, riboflavin, and ascorbic acid with six subjects 
below allowances, Eight y-three percent of the subjects were below 
allowances for protein, phosphorus, vitamin A and thiamine. Sixty-seven 
percent of the subjects were below allowances for iron. 


Thirty-three percent of the subjects were below allowances for 
niacin and sixty-seven percent were above allowances, 


II. MALES 
ao to ears of age 


For three males, 13 to 15 years of age, the daily quantities of 
various nutrients per person and comparisons with NRC allowances are 


aummarized here: 


1. Calories: average intake was 1385 calories, which was 43% 
of the NRC allowances of 3200 calories. One hundred percent of the subjects 


were below allowances, 


2. Protein: average intake was 49 gms., which was 58% of the 
NRC allowances of 85 gms. One hundred percent of the subjects were below 


allowances, 
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3. Fat: average intake was 28 gms., which was 31% of the 
NRC allowances of 89 gms, One hundred percent of the subjects were below 
allowances, 


4. “Calcium: ‘average intake was 313 mgs., which was 22% of 
the NRC allowances of 1400 mgs;' One hundred percent of the subjects were 
below allowances of 14,00 mgs. One hundred percent of the subjects were 
below allowances, 


5. Phosphorus: average intake was 552 mgs., which was 42% 
of the NRC allowances of 1320 mgs. One hundred percent of the subjects 
were below allowances, 


6. Iron: average intake was 8 mgs., which was 53% of the NRC 
allowances of 15 mgs. One hundred percent of the subjects were below 
allowances, 


| 7. Vitamin A: average intake was 901 I. U., which was 18% of 
the NRC allowances of 5000 I. U. One hundred percent of the subjects were 
below allowances, . 


8. Thiamine: average intake was 939 mcgs., which was 63% of 
the NRC allowances of 1500 mcgs. One hundred percent of the subjects were 
below allowances, ' 


9. Ribcflavin: average intake was 622 megs., which was 31% of 
the NRC allowances of 2000 megs, One hundred percent of the subjects were 
below allowances, 


10, Niacin: average intake was 13 mgs., which was 87% of the 
NRC allowances of 15 mgs. Sixty+seven percent of the subjects were below 
allowances, 


1l, Ascerbic acid: average intake was 33 mgas,, which was 37% 
of the NRC allowences or 50 mgs s One hundred percent.of the subjects were 
below allowances, 


One hundred percent of the subjects were below allowances for 
calories, protein, fat, calcium, phosphorus, iron, vitamin A, thiamine, 
riboflavin and ascorbic acid. Sixty-seven percent of the subjects were 
below allowances for niacin, 


b. 16 t> 20 years of age 


For two neles, 16 to 20 years of age, the daily quantities 
of various nutrients per person and compar dstrs with the NRC allowances 
are sunmarized: 


; 1, Caleries: average intake was 2240 calories, which was 59% 
of the NRC allowanses of 3800 calories. One hundred percent of the subjects 
were below allowances. 


_ 2. Protains average intake was 92 gms., which was 92% of the 
NRC allowances or 100 gms, Fifty percent of the — were below 
allowances. 
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3. Fat: average intake was 32 gms., which was 30% of the NRC 
allowances or 105 gms. One hundred percent of the subjects were below 
allowances, 


4; Calcium: average intake was 489 mgs., which was 35% of the 
NRC allowances of 1400 mgs, One hundred percent of the subjects were below 


allowances, 


5. Phosphorusg average intake was 117% of the NRC allowances 
of 1320 mgs. Fifty percent of the subjects were below allowances. 


6. Iron: average intake was 17 mgs., which was 113% of the NRC 
allowances of 15 mgs, Fifty percent of the subjects were below allowances, 


7. Vitamin As average intake was 1799 I. U., which was 30% of 
the NRC allowances of 6000 I, U. Fifty percent of the subjects were below 
allowances, 


8, Thiamine: average intake was 1415 mcgs., which was 83% of the 
NRC allowances of 1700 megs. Fifty percent of the subjects were below 


allowances, 


9. Riboflavin: average intake was 1133 mcgs., which was 45% of 
the NRC allowances of 2500 mcgs. One hundred percent of the subjects were 
below allowances, 


10, Niacin: average intake was 17 mgs., which was 100% of the 
NRC allowances of 17 mgs. Fifty percent of the subjects were below 


allowances, 


ll. Ascorbic acid: average intake was 20 mgs., which was 20% 
of the NRC allowances of 100 mgs. One hundred percent of the subjects 
were below allowances, 


One hundred percent of the subjects were below allowances for 
calories, fat, calcium, riboflavin, and ascorbic acid; 50% of the subjects 
were below allowances for protein, phosphorus, iron, vitamin A, thiamine 


and niacin. 


C, 21 to 60 years of age 





For thirty-three males, 21 to 60 years of age, the daily quantities 
of various nutrients per person and comparisons with the NRC allowances are 


summarized here: 


1, Calories: average intake was 1469 calories, which was 49% 
of the NRC allowances of 3000 calories. One hurndred percent of the subjects 


were below allowances, 


2. Protein: average intake was 54 gms., which was 77% of the 
NRC allowances of 70 gms. Eighty-two percent of the subjects were below 


allowances, 


3. Fats average intake was 24 mgs., which was 29% of the NRC 
allowances of 83 gms, Ninety-seven percent of the subjects were below 


allowances, 























~63- 


4. Calcium: average intake was 390 mgs., which was 39% of the 
NRC allowances of 1000 mgs, Ninety-seven percent of the subjects were below 
allowances. 


5. Phosphorus: average intake was 744 mgs., which was 56% of 
the NRC allowances of 1320 mgs. Ninety-one percent of the subjects were 
below allowances, 


6, Iron: average intake was 10 mgs., which was- 83% of the 
NRC allowances of 12 mgs. Sixty-four percent of the subjects were below 
allowances, 


7- Vitamin A: average intake was 1307 I, U., which was 26% of 
the NRC allowances of 5000 I, U. Ninety-one percent of the subjects were _ 
below allowances, 


8, Thiamine: average intake was 94/, mcgs., which was 63% of 
the NRC allowances of 1500 mcgs. Eighty~five percent. of the subjects were 
below allowances, 


9. Riboflavin: averege intake was 726 megs., which was 40% 
of the NRC aliowances of i800 mcgs, One hundred percent of the subjects 
were below allowances, ; 


10, Niacin: averare intake was 13. mgs., which .was*874 of the 
NRC allowances of 15 mgs, Seventy percent of the subjects were below 
allowances, 


ll, Ascorbic acid: average intake was.;,l4 mgs., which was 19% 
of the NRC allowances of 75 mgs. Ninety~«seven percent of the subjects 
were below allowaiices, 


Cne, hundred percent of the subjects were below allowances for 
calories and riboflavin; 97% of the subjects were below allowances for fat, 
calcium, and ascorbic acid; 91% of the subjects were below allowances for 
phosphorus and vitamin A; 85% of the subjects were below allowances for 
thiamine and 82% of the subjects were below allowances for protein, 
Seventy percent of the subjects were below allowances for niacin and 643 
of the subjects were below allowances for iron. 


d. 61 to 70 years of age 





For eight males, 61 to 70 years of age, the daily quantities 
of various nutrients per person and comparisons with the NRC allowances 
are summarized heres 


1, Calories: average intake was 1302 calories, which was 54% 
of the NRC allowances of 2400 calories, One hundred percent of the subjects 
were below allowances, 


2. Protein: average intake was 42 gms., which was 60% of the 
NRC allowances of 70 gms. One hundred percent of the subjects were beiow 
allowances. 
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3, Fat: average intake was 16 gms., which was 24% of the NRC 
allowances of 67 gms. One hundred percent of the subjects were below 
allowances, 


4. Calcium: average intake was 308 mgs., which was 31% of 
the NRC allowances of 1000 mgs. One hundred percent of the subjects were 
below allowances, rani 


5. Phosphorus: average intake was 601 mgs. which was 45% of 
the NRC allowances ‘of 1320 mgs. One hundred percent of the subjects were 
below allowances, 


6. Iron: average intake was 8 mgs., which was 67% of the NRC 
allowances of 12 mgs, Seventy-five percent of the subjects were below 
allowances, 


7. Vitamin A: average intake was 436 I, U., which was 9% of the | 
NRC allowances of 5000 I, U, One hundred percent of the subjects were 
below allowances, 


8. Thiamine: average intake was 839 mcgs., which was 70% of the 
NRC allowances of 1200 megs. Eighty-eight percent of the subjects were 
below allowances, 


9. Riboflavin: average intake was 619 megs., which was 34% of 
the NRC allowances of 1800 mcgs. One hundred percent of the subjects were 
below allowances, 


10, Niacin: average intake was 12 mgs., which was 100% of the. 
NRC allowances of 12 mgs. One hundred percent of the subjects were below | 
allowances 


. 1l, Ascorbic acids average intake was 11 mgs., which was 15% of 
the. NRC allowances of 75 mgs. One hundred percent of the subjects were 
below allowances. 


One hundred percent of the subjects were below allowances for 
calories, protein, fat, calcium, phosphorus, vitamin A, riboflavin, and 
ascorbic acid; 88% of the subjects were below allowances for thiamine; and 
75% of the subjects were below allowances for iron. 


Thirty-eight percent of the subjects were below allowances for 
niacin and 62% of the subjects were above allowances, 


Table 5 summarizes the daily quantities of various nutrients 
per person and comparison with National Research Council Allowances for 
female subjects of Majuro village, Majuro Island, Marshall Islands. 


There were sixty-seven females: three subjects, 13 through 
15 years of age; four subjects, 16 through 20 years; thirty~six subjects, 
21 to 60 years; nine subjects, 61 through 70 years; four pregnant women, 
and eleven lactating women. The average intakes, NRC allowances, percent 
of allowances, percent of subjects below allowances, for calories, protein, 
fat, calcium, phosphorus, vitamin A, thiamine, riboflavin, niacin, and 
ascorbic acid are given. 
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FEMALES 


a. 13 to 15 years of age 





For three fomales, 13 to 15 years of age, the daily quantities 
of various nutrients per person and comparison with the NRC allowances are 
summarized: 


1... Caloriess; average intake was 1487 ‘calories, which was 57% 
of the NRC allowances of 2600 calories, One hundred percent . of. the subjects 
were below allowances, 


. 2e Proteins average intake was 59 gms., which was 74%, of the 
NRC allowances cf 80 gms. One hundred percent of the subjects were below 
allowances, | 


3a Fats average intake was 25 gms., which was 35% of ‘the NRC. 
allowances of 72 gms, One hundred percent of the stbjects were below 
allowances, 


4. Caleiums average intake was 442 gns., which was 34% of the | 
NRC allowances of 1300 mgs. .Onme hundred percent of the subjects were 
below allowances, 


5. Phosphorus: average intake was 655 mgs., which was 54% of: . 
the NRC allowances of 1200 mgs, One hundred percent of the subjects were 
below allowances, 


6. Iron: average intake was 9 mgs., which was 60% of. the NRC 
allowances of 15 mgs. One hundred percent of the subjects were below 
allowances, 


7. Vitamin A: average intake was 332 I, U., which was 7% of 
the NRC allowances of 5000 I, U. One hundred percent of the subjects were 
below allowances. 


8, Thiamine: average intake was 745 megs., which was 57% of 
the NRC allowances of 3300 megs. One hundred percent of the subjects were 
below allowances. 


9. Riboflavin: average intake was 568 mcgs., which was 26% 
of the NRC allowances of 2000 megs. One hundred percent of the subjects 
were below allowances, 


- 10. Niacin: average intake was 12 mgs., which was 92% of the 
NRC allowances of 13 mgs. Sixty-seven percent of the — were below 
allowances, 


, Be ieneain acid: average Saisie was 6 mgs, which was % of 
the NRC allowances of 80 mgs. One hundred percent of the subjects were 
below allowances, 

One hundred percent of the subjects were below allowances for 
calories, protein, fat, calcium, phosphorus, iron, vitamin A, thiamine, 
riboflavin and ascorbic acid, 
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Sixty~seven percent of the''subjects were below allowances 
for niacin. 


b. 16 ms 26 years of go 


: sy For: four Stealing: 16: to 20 year's of age, the daily quantities 
of various nutrients per person and comparisons with the NRC allowances are’ 
summarized: 


er Le. Sebtehens anes | tetake was 1323. calories, which was 55% 
of the NRC allowances of 2400 calories’: © One htindred percent of the sub- 
jects were below eTLewaness. 


2. :Protein: average tntake’ was : 52 ‘ims. ‘which was 69% of 
the NRC allowances of 75 gms, Seventy-five percent'of the subjects were 
below allowances, 


3. Fats average intake.was 15 gms3;° whith’ was 22% of the NRC 
allowances of 67 gms, One hundred percent of the ‘subjects were below 
allowances, 


' | he Caleium: average intake. was 277: mgs., which was 28% of the 
NRC allowances of 1000 mgs. One hundred percent of ‘the subjects were below 
allowances, 


5. Phosphorus: “average. intake was ‘867 1 MS 5 which was 72% of 
the NRC allowances of 1200 mgs, Fifty percent of thé'sutjects were below 


allowances, 


6. Iron: average intake was 6 mgs., Which-was /:0% of the NRC 


allowances of 15 mgs. Fifty percent of the subjects were below allowances, — 


9 


7. Viturin A; average intake was’ 1119 I, U. 1» Which was 22% 
of the NRC allowances of 5000 I; U. Ome hundsied percent of the subjects 
were below allow:iscs,. 4 ME a 


‘8. Thisalxes average intake was 801 mcgs., which was $76 of 
the NRC allcwaricgs of 1200-megs, One hundred: oneal. of the subjects were 
below alloweai:es, . ; 


9, Ribeflacins average intake was 637 nsgs,, which wis 252 
of the NiC aliurssvrcs oY 1800 megs. One hunidr od. pave sant of the sages 
were below alivwaiu sy ; 


10. Iiacius average, intake was 10'irgs., which was £2% of the 
. NRC allowances of 12-mgs. .Seventy-five percent of thie ‘eubjects were below 


~ allowances, 


| ll. . Ascorbic aeid:',; average: intake: was 10 mgs., which was 12% 
of the NRC allowances of 80 mgss One hundred percent of the subjects were 
below allowances, rar 3. SF 


.. + One hundred percent of the subjects were below allowances for 
calories P fat » calcium, whee: A, ererevierd ——— and ascorbic acid, 
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Seventy-five percent of the subjects were below allowances for protein 
and niacinj” 50% of the subjects were below allowances for both eres; 
and iron. " ; 


‘ Co 21 to £0 years of age 





" For as lai females, 21 to 60 years of age, the daily. 
quantities of various nutrients per person and comparison with the NRC 
allowances are summarized: 


1. Calories: average intake was 1365 calories, which was 57% 
of the NRC allowances of 2400 calories, Ninety-seven percent of the sub-_ 
jects were below allowances, es <a 


2. Protein: average intake was 47 gms., which was 78% of the 
NRC. a lowances of 60 ems. Seventy-two pertent of the subjects were o Dele. . 
allot rites, * 


3. . Fat: average intake was 23 gms., which was 5 34% of iis NRC 
allowances of 67 GS Ninety-seven percent’ of" ‘the ‘subjects were below 
allowances,’ 


4, Calcium: average intake was 363 mgs., which was 36% of a 
NRC allowances of 1000 ‘TgSs ° One’ hundred portant of the eeajete were below 
allowances. ee ™, J es: “4 


52 Phosphorus: average intake was 661 mgs., which was 50% of 
the NRC allowances of 1320 migs «” ‘Ninety-seven | wee of the wees were 
below allowances, 


6. Iron: average intake was 10 mgs., which was 83% of the NRC 
allowances of 12 mgs, Eighty-three percent of the subjects were below 
allowances, ip 


7. Vitamin A: average intake was 1524 I. U., which was 5 302 of 
the NRC allowances of 5000 I, U. Eighty-nine percent of the subjects were 
below allowances, 8 - 


8. Thiamine: average intake was 809 mcgs., which was 67% of 
the NRC allowances of 1200 megs, Eighty-six percent of the aad were 
below allowances, 


_ 9. Riboflavin: average intake was 648 megs., which was 138 
of the NRC: allowances of 1500 mcgs. One hundred ante vant of the b ageme 
were below’ allowances, 

ey 
10. Niacin: average intake was 12 mgs., which was 100% of the 
NRC allowances of 12 mgs. Forty-seven percent al the Subjects were below 
allowances, “1 


ll. Ascorbic acid: average intake was 13 mgs., payne was 18% 
of the NRC allowances for 70 mgs. Niriety-seven percent of ‘the subjects 
were below allowances; | this. 
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One hundred percent of the subjects were below allowances for 
calcium and riboflavin; ninety=-seven percent of the subjects were below 
allowances for calories, fat, phosphorus, and ascorbic acid; 89% of the 
subjects were below allowances for vitamin A; 86% of the subjects were 
below allowances for thiamine; 72% of the subjects were below allowances 
for protein; and 67% of the subjects were below allowances for iron. 
Forty-seven percent of the subjects were below allowances and 538 were 
above allowances for niacin, 


d, 61 to 70 years of age 


For nine females, 61:to 70 years of age, the daily quantities of 
various nutrients per person and comparison with the NRC allowances are 
summarized: 


1. Calories: average intake was 1197 calories, which was. 60% 
of the NRC allowances of 2000 calories. One hundred percent of the subjects 
were below allowances, 


2, Protein: average intake was 38 gms., which was 63% of the 
NRC allowances of 60 gms, Seventy-eight percent of the subjects were below 
allowances. . 

3, Fate average intake ‘was 19 ems., which was 34%.of the NRC. 
allowances of 56 gms. One hundred percent of the subjects were below 
allowances, 


4. Calcium: oneegs! intake was 375, MES< y which was 37% of the 
NRC aime of 1000 mgs, One hundred percent of the subjects were below 
allowances. 


=“ ge: ‘Phosphorus: ‘ average’ pore was 582 ‘mgs., ‘ate was 44% of 
the NRC allowances of 1320 mgs. One hundred percent of the subjects were 
below allowances. 


6, . Exons average intake was rl MEZSo, which was 92% of the NRC 
allowances of 12 mgs. Seventy-eight percent of the subjects were below — 
allowances, 


| Ve Vitamin As average - Antake was 1375 I. U., which was 27% 
of the NRC allowances of 5000 I. U, Eighty-nine percent of the subjects 
were below allowances. 


8, Thiamine: average intake.was 683 mcgs,, which was 68% of 
the NRC allowances of 1000 mcgs, SEighty-nine percent of: the subjects were 
below allowances, 


be 90 Riboflavin: average intake was 550 megse, which was, 37% 
of the NRC allowances of 1500 megs. One hundred percent of the subjects 
were below allowances, 


‘10, Niacini average intake was 10 mgs; which was 100% of the 
NRC allowances of 10 mgs, Forty~four percent of the subjecte were below 
allowances. 
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1l,, Ascorbic acid: average intake was 13 mgs., which was 18% 
of the NRC allowances of 70 mgs. One hundred percent of the subjects were 
below allowances. 


One hundred percent of the subjects were below allowances for 
calories, fat, calcium, phosphorus, riboflavin and ascorbic acid; 89% of 
the subjects were below allowances for vitamin A and thiamine; 78% of the 
subjects were below allowances for protein and iron, 


Forty-four percent of the subjects were belcw , aLapanese for 
niacin and 56% were above allowances, 


@, Pregnant women 


For four pregnant women, the daily quantities of various 
nutrients per person and comparison with the NRC allowances are summarized: 


1. Calories: average intake was 1013 calories, which was 42% 
of the NRC allowances of 2/,00 calories, One hundred percent of the subjects 
were below allowances, 


2. Protein: average intake was 32 gms., which was 38% of the 
NRC allowances of 85 gms. One hundred percent of the subjects were below 
allowances, 


| 3. Fat: average intake was 8 gms., which was 12% of the NRC 
allowances of 67 gms. One hundred percent of the subjects were below 
allowances, 


4. Calcium average intake was 205 mgs., which was 20% of the 
NRC allowances of 1500 gms, One hundred percent of the subjects were below 
allowances, 


5. Phosphorus: average intake was 451 mgs., which was 25% of the 
NRC allowances of 1800 mgs, One hundred percent of the subjects were below 
allowances, 


6. Ircnz average intake. was 7 mgs., which was 47% of the NRC 
allowances of 15 mgs. One hundred percent of the subjects were below 
allowances, 


7. Vitamin A: average intake was 1040 I. U., which was 17% of 
the NRC allowances of 6000 I, U, Fifty percent of the subjects were below 
allowances, 


8, Thiamine: average intake was 718 mcgs., which was 48% of 
the NRC allowances of 1500 megs. One hundred percent of the subjects were 
below allowances, 


9. Riboflavin: average intake was 485 mcgs., which was 19% of 
the NRC allowances of 2500 mcgs, One hundred percent of the subjects were 
below allowances, 


10, Niacin: average intake was 8 mgs., which was. 53% of the 
NRC allowances of 15 mgs. One hundred percent of the subjects were below 
allowances, 
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s aie “Ascorbic acid: average intake was 9 mgse,; which was 9% of 
the NRC allowances of 100 mgs. One hundred percent of the subjects were 
below allowances, 


One hundred percent of the sub jects were baker allowances for: 
calories, protein, fat, calcium, phosphorus, iron, thiamine, riboflavin, 
niacin and ascorbic acid, Fifty percent of the, subjects were below 
allowances for vitamin A, 


f. Lactating women 


For eleven lactating women, the daily quantities of various 
nutrients per person and comparison with the NRC allowances are summarized: 


“1. «Calories: average intake was 1695 calories, which was 56%. 
ofthe NRC allowances of 3000 calories, One hundred percent of the subjects 
were below allowances. .. 


; 2. Protein: average intake was 62 gms., which was 62% of the 
NRC allowances of 100 gms. One hundred percent of the subjects were below 
allowances. 


3. Fate - average intake was 27 gms., which was 32% of the NRC 
allowances of 83 gms. One hundred percent of the subjects were below 
allowances, , i, Ye —h | Fae od 


4s Calcium: * average ‘intake was 466 mgs., which was 23% of the. 
NRC allowances of 2000 mgs. One hundred percent of the subjects were below 
allowances, wi een : 


5. Phosphorus: average intake was 81,0 mgs., which was 47% of 
the NRC allowances of 1800 mgs. One hundred percent of the subjects were 
below allowances, | ie” %, ; - ; 

: 6. Iron: svcraise intake was 12 mgs., which was 80% of the NRC 
allowances of 15 mgs. Seventy-three percent of the subjects were below 
allowances, , ee . , 

%, Vitamin A: average intake was 24,99 Io U., which was 31% of ; 
the NRC allowances of 8000 I. U. Ninety~one percent of the subjects were 
below allowancess inde Sapo: ore ara * 

‘8. Thiamine: iveoabe intake was 876 mcgs., which was 58%.0f . :. 
the NRC allowances of 1500 mcgs, Ninety-one percent of the subjects were 
below allowances. ' _ vt er 


9, Riboflavin: average intake was 786 mcgs., which was 26% of _ 
the NRC allowances of 3000 mcgs. One hundred percent of the subjects were 
below allowances, | | is. Sat oye ) 

10. Niacin: average ‘intake was 16 MESo5 which was 107% of the 
NRC allowances of 15 mgs. Forty-five percent were below allowances. 


as | ee {- 
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ll. Ascorbic acid: average intake was 17 mgs., which was 11% 
of the NRC allowances of 150 mgs. One hundred percent of the subjects 
were below allowances. 


One hundred percent of the subjects were below allowances for 
calories, protein, fat, calcium, phosphorus, riboflavin and ascorbic 
acid; 91% of the subjects were below allowances for vitamin A and thiamine; 
and 73% of the subjects were below allowances for iron. Forty-five per- 
cent of the subjects were below allowances for niacin and 55% were above 
allowances. 


The averages of nutrient intake of one hundred sixty-one 
Marshallese of Majuro village are classified in relation to NRC Recommended 
Dietary Allowances, The average intakes are given as percentages of NRC 
Recommended Dietary Allowances. The results are given in Table 6, 


Table 6. 
Classification of Averages of Nutrient Intake of 
one hundred sixty~one Marshallese of Majuro village 


in Relation to NRC Recommended Dietary Allowanses 


Classification of Average Intake as 











Nutrient . Percentage of NRC Recommended Dietary Allowances 

90 to 100% . 

and over 70 to 89% . Under 70% 

Number of individuals 

Calories | 7 29 125 
Protein 47 44 70 
Fat ; 4 3 154 
Calcium 5 4 154 
Phosphorus 13 15 133 
Iron 67 33 61 
Vitamin A 21 5 135 
Thiamine 33 29 99 
Riboflavin 2 6 153 
Niacin 94 33 34 


Ascorbic acid 














~The 


“ The intakes of calories, protein, fat, calcium, phospHorus, 
vitamin A, thiamine, riboflavin, and ascorbic acid were much bélow "| — 
recommended allowances. One hundred fifty-four subjects were in this 
"under 70% of NRC recommended allowances group" for fat and calcium, 
Others in the same group were as follows: 153 subjects for riboflavin, 
145 subjects for ascorbic acid, 135 subjects for vitamin A, 133 
subjects for phosphorus and 125 subjects for calories. 


For the nutrients with average intakes of 90 to 100% or more 
of NRC recommended allowances, niacin intakes were met by the greatest 
number of individuals, Iron had the next highest number of individuals. 


DISCUSSION 


No attempt has been made in this study to determine whether 
the diet the Marshallese are consuming is adequate for their physiological 
needs. The diets were assessed by comparing the intake records with the 
National Research Council allowances, 


The value and limitations of dietary allowances and their use 
have been a subject of many discussions. Criticisms may be made in the use 
of these dietary standards for comparison, as these standards were drawn 
up primarily from studies of individuals and populations of the western 
world, Little is known about the physiological requirements of nutrients 
of the Marshallese, These requirements are influenced in varying degrees 
by body size, climate, activity, and other factors. 


In order to have some information of body sizes of Marshallese, 
255 male and female Marshallese, from the ages of 9 months through 70 years, 
participants in this dietary survey, were weighed and measured by the 
author, 


Table 7 shows the weights and heights of 255 male and female 
Marshallese subjects from 9 months through 70 years of age. The weights. 
are given in pounds showing the range and average; heights are given in 
inches showing the range and average, 














TABLE 7. 


WEIGHTS AND HEIGHTS OF MARSHALLESE SUBJECTS 

















115 


by Mary Murai 
Age Number of Weight (pounds) Height (inches) 
(yrs.) Sex sub jects Range ’ Average Range Average - 
9 months M&F 2 20-25 22 16-20 18. 
1-3 M 21 20-30 25 20--30  — 
FP 3° 20~33 28 22-30 27 
hab M 6 30-35 32 36-40 38° 
) F 6 25-30 27 34-40 37.5 | 
1-9 M 3 4,2—60 50 40-50 Mh: 
F 3 40-60 48 41-54 45 
10-12 M 2 58-60 59 48-54, 51 
F 7 64-88 77 51-59 55. 
13-15 M 8 70-121 99 55-66 61... 
F 23 77-130 103 52-64, 59 
16-20 M 56 95-164 123 55-69 ' bh 
F 42 80-146 109 55-64, 60 
21-60 M 34 ‘102-199 138 58-67 64. 
| F 22.0 80-170 123 . 57-67. 61. 
61-70 M 8 130-158 139 59-67 63 
F 9 110~120 . 59-60 59 
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The average weights of Marshallese were compared with average 
weights of Americens of the same age group to obtain the difference 
between the Marshallese and Americans. 


Table 8 shows the differences between average body weights of 
the Marshallese and American subjects of the same age group. 
wits ~ Table 8, 
Gomparison of Average Weights of Marshallese with Weights of 


Americans Given for Each Aga Group in the Table of Rescmnended 
Daily Allowances, National Research Council. 




















Weights of Weights of Difference 

| - Americans —. Marshallsso in 
Age groups _ Weight in lbs. | Weight in ibs. ibs. 
1 to S 27 .- 27 ) 
4 to 6 a + 30 ~12 
7 to 9 58 a 49 -9 
10 to 12 78 ' 68 ~10 
13 to 15 (girls) . 108 = Pi 103 » 5 
16 to 20 (girle) lee — 109 “13 
13 to.15 (boys) 108 | 99 ~'9 
16 to 20 (boys) ~ 142 Le 123° ~18 
21 and over (females) 123 7 123 ; 0 
21 and over (males). 154 j a 138 ~16 


Marshallese subjects had smaller body sizes when compared with 
American subjects of the same age group. The exceptions were the 1 to 3 
years old group, and the females 21 and over age group. The average weights were 
the same for the Marshallese and American subjects in these two groups. 


In spite of these differences in body size, some yardstick had 
to be used for comparison and since recommended allowances represent 
certain levels of intake considered desirable, they were used as standards 
for this study, As stated in "Recommended Dietary Allowances, Revised 
1948" (N.R.C. Reprint and Circular Series No. 129, Oct. (1948): 


"The quantitative data in the accompanying table are intended 
to represent exactly what is implied in a literal interpretation of the 
words recommended dietary allowances. Hence in contrast to some previously 
promulgated standards, the data in the following table are rather to be 
understood as representing levels of nutrient intakes which the Food and 
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Nutrition Board recommends as normally desirable goals or objectives. 


"The recommendations are not called ‘requirements because 
they are intended +6 represent not merely the literal (minimal) 
requirements of average individuals, but levels enough higher to cover 
substantially all individual variations in the requirements of normal 
people, — 


"The figures here recommended are, therefore, generally higher 
than average requirements but generally lower than the doses used to 
meet needs created by pathological states of certain environmental con- 
ditions or in compensating for an earlier period of depletion...." 


Other dietary standards have been used by international groups, 
the two most frequently used for references are the standards proposed 
by the Committee on Nutrition of the British Medical association (9) and . 
the Canadian standards approved by the Canadian Council on Nutrition (10). 


Goldsmith (11) compared the American, British and Canadian 
dietary standards in her paper. "The most striking difference is the 
much lower recommendation for ascorbic acid in the Canadian and British 
steadards than in the Recommended Dietary Allowances of this country. 
The recommended intakes for the B vitemins and for calcium are also 
lower, especially in the Canadian. The recommended intake of vitamin A 
is lower in the Canadian than in the other standards, since the 
reccmmiendation is made in terms of carotene, rather than in terms of a 
mixed diet furnishing vitemin A as 2/3 carotine and 1/3.preformed vitamin As. 
recommended intake of iron is also lower in the Canadian standard. These. 
differences are in line with expectations since the Canadien standard 
is a nutritional floor and approaches minimal requirements, The British 
standard’ is an allowance for maintenance of good nutrition in the average 
person, and the United States allowances are designed for maintenance of 
good nutrition of substantially all normal persons and include a margin of 
safety." 


Calories 


The Committee on Calorie Requirements of the Food and Agriculture 
Organization . (FAO) of the United Netions (12) has formulated a standard 
for calories... "The recommendations made.....represent a considered attempt 
to provide practical guidance on. the requirement: of population and 
pepulation. groups. The method followed was to assign numerical value to 
the calorie requirements of a fully defined “"reference', and to indicate 
(also in numerical form) the adjustments to these values which may be made 
in order to calculate the requirements. of individuals differing from the 
reference in age, body size, temperature of environment, and activity." 


"The reference man and woman are 25 years old and live in the 
temperate zone at a mean annual external temperature of 10 degrees Centi- _ 
grade, They consume 4 well-balanced diet and are fully healthy. The degree 
of activity of the man is that involved in occupation in light industry; 
that of the woman is the activity appropriate to general household duties 
or light industrial work. The mean calorie requirements of the reference 
man end woman on a yearround basis are: judged to be 3,200 and 2,300 calories 
per day respectively," \ 
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"rt is estimated that requirepents : in the third trimester of. 
pregnancy are’ increased ‘by’ approximately ‘450° salort 68 daily. ‘In laétation, 
requirements are increased by 1,000 calories daily, this: figure being. _. 
based on the assumption that ‘the’ period: or lestation 18 6. months. and the. ee 
average quantity: of milk given by the’ mother at 3 months after delivery 
is 850 milliliters," 


"The reference children belong to the deme. type. ‘of population... 
as the reference adults’end live’ ’ ‘th the’ Bane Climatic. environment. | Thess 
values are the ‘recommended aiiowstites* or the Netionel: ‘Research. Counsil, 
Ue. S. Ao" lain 


“The reference adolescents ere 1s years b1d. and weigh 60. kilo- 
erems (boys) and 50 kilograms (girls). In health and, activity. they.are | 
similar to the. reference Children, ‘The requirements ‘of such, adolescents . 
at 16 and-19 yéars'df age ineludive are jiidged to be 3,800 and — 
calories for boys ond girlie Fppesstively:.”. ce iu cae RE oie tors 


"Calorie réquivensdite’ ‘bine jnriusticed by sbay: site, “T¢" 16" 
recomended thet thé formuldé'E  162,0°(w)"*"S (wen) and B's 125. | lel 
(W)97S (Men) ‘and B = tofal ‘caltre requirehents and Ws, ‘body ‘wejent. ties 
be used to caldilate the ‘requirements: of adults aogoraing to body 8129 


when their-adtivity is thet: ‘éf: ‘the ERTS Nee es aerated att xd mil 


‘ :¢ -f 
aa 1c. 6 il fea a? . 


"No adjustments mer Bat wi.26 “shout d bé appl ied ti ‘children, ra 
under.16, During ‘the years from'16 ‘to 20, body ‘size ‘fs’ ‘approachitg final” 
mature dimensions, In populations in witeh’ ‘the “average wetgit of 
adolescents is less than that of thé’ “te'ferende * adoléscents ,” “adjustments | 
should be made ‘on the basis’ of ‘thé mature Bizé Uttdinga at age 25 ‘rater “| 
than the ‘actual weight of addldsvetts, “in such * ‘etrcumatenses,. Pequirements 


for males from 16 to' 19, “{notusive Bhotila bd TeoKotied as’ 120 percent ‘of...’ . 


the requirements of ‘well-rourisled ‘active Males ‘or 25 yéare 1h the seme 
population, the corresponding percentage for females being 105," 


A scale to allow for the effect of. increasing age on calorie 
requirements is suggested. According to this’ scale, requirements at 25 
years of age are decreased by Me 5 percent, £9, every 410. years PEON, the. 


Reb of 6 
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age of 255" ny ‘ee he cna Bee miele make Se Uae sg 


- Pe ar Ris of if 3 : ‘ a of 


+ Withe - ‘existence of an eppreximetety Linear Seratiicdshap: Seca 
calorie Wel ‘and mean annual external ténip¢rature was assumed, 


is recommended: tentatively ‘that: for every 10° degrees departure in mean... -.... 
annual temperature from the reference vemperature of) ‘10. degrees Come eradl 


requirements should be adjusted by'5. ‘pertent, of reghuirements’ at the. 
reference level, the 5 percent Seine subtracted for’ higher’ temperatures. 
and added for lower temperatures,” 


"The degtee of activity’ directly” influencé: calorie ‘requtiements.,. oi. aa 


It 16 conSitered that in most populations. roe mean ‘activity will ain . 
approximate the: degree: of activi iy assigned % 9: the. ré ference. BAUL TS 0. No.” 
adjustments should’ be made for'a tivity under 16° yeare ‘of Aga. .In the | 

scale recommended for dhildren, ‘the activity: ‘of! boys ana” girle is. assumed | 


to be the ‘same ‘under the age of 13," “phough ® in some populations, the. activity As 


of boys exeéeds that df giris at eh éarlier age than this." .. erga e Shae em 


eb 


. 
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The above recommendations were followed and the calorie 


-79- 





requirements of Marshallese were caloulated by taking into consideration 


body size, age, and environmental temperature. 


B= (1.1875 = 0.00754) (1,050 = 0,005T) a W°>’5, where EB = total 
requirements, A = age in years, T s temperature in degrees Centigrade, 
The mean external temperature of the 


Ws body weight in kilograms, 
Marshall Islands was taken as 27 degrees Centigrade, 


Using the equation: 


The calorie requirements of Marshallese of various ages living 
in the Marshall Islands calculated by using the FAO formula for calorie 
requirements are summarized in Table 9. 


Table 9 


Caloulated Calorie Requirements for Marshallese of Various 
Ages Living in the Marshall Islands and NRC Recommended Calorie Requirements 


Adolescents 


Men 

Women 

Pregnant women 
Lactating women 


Adults 


Women 


Pregnant women — 


Lactating women 
Women 

Pregnant women 
Lactating women 
Women 

Women 

Men 

Men 

Men 

Men 


+ 


See 


Weight 
kgo 


16-20. 


16-20 
16-20 
16-20 


21 
21 
21 
35 
35 
35 
45 
65 
21 
35 
45 
65 


Calculated 
Calorie Requirements 


_* calories 


3434 
2263 
2713 
3263 


2195 
2645 
3195 
1971 
_ 2421 
2971 
1810 


2949 
2679 
21,33 
2003 


NRC 
Requirement: 


3800 
21,00 
24,00 
3000 


In most cases, the calculated calorie requirements were lower 
than the "recommended allowances" of the National Research Council, 
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Protein 


The protein standard for the recommended allowances for adults 
are based on 1 gm. protein daily for each kilogrem of body weight, which 
is a generous allowance- Leitch and Duckworth (13) concluded in their’ 
study that an. average maintenance requirement of about 50 gms, per day | 
per normal adult was sufficient. Hegsted, Tsongas, Abbott, and Stare (14) 
did experiments on protein requirements of adults on 26 adults renging 
in age from'19 to 50 years. They were on a basal low-protein diet with 
approximately 50% of the protein supplied by white bread, 12% by other 
cereals, 30% by vegetables, and 8% by fruits, protein requirements were 
between 30 and 40 gms. per 70 kilograms of body weight. With supplements 
of meat or wheat germ added to the above diet, even less total food pro~ 
tein was required for healthy maintenance, They concluded that the 
National Research Council allowance for protein of 1 gm. per kilogram of 
body weight was generous and the allowance could be redused to 50 gms, 
for a 70 kilogram adult end still provide approximately 30% margin above 
requirement, 


Calcium 


:....,. The National Research Council's recommended allowances aims to 
“gover the needs of not less than about 99% of the normal adults of the U. S. 
population. Leitch (15) concluded that the maintenance requirement is 
approximately 0.55 gms. of calcium per day for normal human adults 
regardless of body weight. The calcium requirements are being reviewed 
again by a subcommittee of the Committee of Dietary Allowances of the 

Food and Nutrition Board. New allowances will be recommended scon. _ 


Vitamin A 


Sherman (16) in his book says, "There is no reason to doubt 
and good reason to suppose that, in human as in rat nutrition, best results 
in long-term experience will require at least 2 to 4 times as mich _ 
Vitamin A value as suffices for minimal adequacy. If the minimal adequate 
amount is taken, it is about 3000 I. U. for normal adult maintenance, from 
6000 to 12,000 would be scientifically more logical allowance (than the 
5000 I. U. allowence of the National Research Council) to provide both for 
individual variations in requirement and for the maintenance of such a4 
bodily reserve as has been found to be fevenchis to higher health and 
longer life." 


"Vitamin A values of dietaries depend largely upon the precursor 
carotene rather than on vitamin A itself, and the doubts as to the complete- 
ness of availability of these precursors in digestion and assimilation, 
one will logically prefer to have his intake of vitamin A value nearer the 
top than the bottom of the 6000-12,000 I. Ve Zone. 6" 


‘Also it is scientifically sound in principle to provide liberal 
intakes of a nutrient which seems to be involved in so many different’ 
functions and in so many major and minor ills as is vitamin A, even if 
some of these involvements are not entirely clear." 
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. Thiamine 
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Daum et al (17) concluded that the minimal daily thiamine 
requirement of young adults of twenty-one to thirty-eight years of age, 
weighing 55 to 64 kg. and requiring approximately 2500 calories per day 
for maintenance of body weight was adjusted to be very close to 0.65 mg. 
thiamine or on the order of 0.25 to 0.30 mg, thiamine per 1000 calories 
of mixed diet. The NRC allowance of thiamine is approximately 100 per 
cent more than the minimal requirements, The minimum daily requirements, 
Food and Drug Administration, Federal Security Agency, (18) for thiamine . 
is given as 1,00 mg. daily for adults. | 


oe St ed ste ee 


Riboflavin 


Horwitt et al (19) observed the effects of diets restricted in 
riboflavin in 15 male subjects. They studied the excretion of riboflevin 
in the urine and suggested that the riboflavin requirement of a resting 
adult to be between 1.1 and 1.6 mgs. per day. They concluded that 
allowances below 0.6 mg. per day are insufficient to support normal tissue 
repair, and that a reserve of riboflavin could not be maintained on levels 
of intake below 1.1 mg. The NRO allowances are based on body weight and 
allow about 25 percent margin of safety. 


Niacin 
The amino acid tryptophane can be converted to niacin in the 
human body, therefore, the requirements for niacin depends on intakes of 
food containing tryptophane. 


tase I we Te - weer we reetetig@e, & 


The NRC allowance of niacin was set at ten times the 
corresponding allowances of thiamine for both sexes and all ages. 
According to Sherman (20), "As yet, we do not know: (1) what part of 
the niacin requirement will be *biologically enriched’ in niacin by the : 
bacteria of the digestive tract; or (2) the degree of trustworthiness ' 
of present estimates either of the niacin requirements of human nutrition 
or the niacin content of some types of food.” : 


Ascorbic acid 


The following data are given by Sherman (21) as standards for 
ascorbic acid: "A daily intake of 25 milligrams of vitamin C by normal 
adults (other than women in pregnancy and lactation who noed decidedly 
more) or 1.0 milligrams per 100 calories of food in family dietaries, 
might be regarded as a minimum sufficing for prevention of the gross signs 
of scurvy. Fifty milligrams for adult maintenance and 2 milligrams per 
100 calories for family dietaries, might be regarded as medium standard. ; 
One hundred milligrems per adult, or 4 mg. per 100 calories of family : 
food, one may approximate the presumably optimal allowance sufficing to 
keep the body ‘saturated’,." 





"The values given in the (National Research Council's) Table 
represent a conservative appraisal of all the evidence that is available, 
but they should not be regarded as ‘saturation’ levels. More generous 
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intakes (may) result in considerably higher concentrations in the 
tissues," (22) 


Goldsmith (23) concluded "that the purposes and philosophy 
behind any dietary standard must be appreciated for proper application. 
In some situations, standard based on minimal requirements are useful and 
in others, standerds representing nutritional goals are more durable. 
For certain nutrients, recommendations should be related to body size, 
for caloric consumption, or for still others, to active metabolizing 
tissue or to the individual, There are many gaps in our knowledge of even 
minimal requirements and very few quantitative data relative to optimal 
needs," 


SUMMARY 


Weekly dietary records of one hundred sixty-one subjects of 
Majuro village, Majuro Island, ‘Marshall Islands, from the ages of 1 through 
70 years of age, were studied for daily quantities of calories, protein, fat, 
calcium, phosphorus, iron, vitamin A, thiamine, riboflavin, niacin, an 
ascorbic acid. These figures were then compared with National Research 
Council Allowances. 


Taking the total group of one hundred sixty-one subjects, the 
following results were obtained when daily intakes were compared with 
National Research Council allowances: 


le Calories: one hundred fifty-seven subjects or 97% were 
below allowances, four subjects or 3% were 
above allowances. . 


2,. Protein: one hundred thirty subjects or 81% were below 
* allowances, thirty-one sub jects or 19% were 
above allowances. 


3. Fat: one mendes. fifty-seven subjects or 97% were below 
allowances, four subjects or 3% were above allowanses, 


4. Calcium: one hundred fifty-eight subjects or 98% were 
below allowances, three subjects or 2% were above 
allowances, 


Be Phosphorus; one hundred fifty-three subjects or 95% were 
below allowances, eight subjects or 5% were 
above allowances. 


6. Iron: one hundred five subjects or 65% were below allowances, 
fifty-six subjects or 35% were above allowances, 


7. #Vitemin As one hundred forty subjects or 87% were below 
allowances, twenty-one subjects or 13% were 
avove allowances » 


8. Rientens :. one hundred - thirty-six side doene or ast were 
below allowances, twenty~five subjects or 1% 
were above allowances, 
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9, Riboflavin: one hundred sixty subjects or 99% were below I 
allowances, one subject or 1% was above 
allowances, } 

: 


10.. Niacin: seventy-nine subjects or 49% were below allowances, 
cighty-two subjects or 51% were above allowances. : 


11, <AsScorbie acid: one hundred fifty-one subjects or 94% were 
below allowances, ten subjects or 6% were | 
above allowances. 


The percentage of subjects who failed to meet NRC allowances 
was greater than those who did meet allowances for the following nutrients; 
calories, protein, fat, calcium, phosphorus, iron, vitamin A, thiamine, 
riboflavin, and ascorbic acid. 


Ninety-nine percent of the subjects were below allowances for 
riboflavin; 98% of the subjects were below allowances for calcium; 97% of 
the subjects were below allowances for calories and fat; 95% of the 
subjects were below allowances for phosphorus; 94% of the subjects were 
below allowances for ascorbic acid; 87% of the subjects were below { 
allowances for vitamin A; 85% of the subjects were below allowances for 
thiemine; 81% of the subjects were below. allowances for maton and 65% 
of the subjests were below allowances for iron. 


D Eighty=two subjects or, 51% were above allowanoés for ree, and 
seventy~nine subjects or 49%, were below alloransces, 


There - ‘were forty-eight children, males and females, tintyoots 
males and sixty-seven females, Of these, there were twenty-four male 
and female children between ‘the:ages of 1 through 3 years of age; tweive 
male and female children between the ages of 4 through 6 years of age; 
Six male and female children between the ages of 7 and 9 years of age; 
and six male and female subjects between the eges of 10 through 12 years 
of age. 


Of the males, there were three subjects, ages 13 through 15. 
years of age; two subjects, 16 through 20 years; thirty-three subjects, 
21 to 60 years; eight subjects, 61 to 70 years of age, 


Of the females, there were three subjects, 15 through 15 years; 
four subjects, 16 through 20 years; thirty-six subjects, 21 to 60 years; 
nine subjects, 61 through 70 years; four pregnant women, and eleven 
lactating women, 


<> 


Taking each age group separately, the following results were 
obtained when daily intakes were compared with National Research Council 
Allowances: : 





I, Ohildren 


a> 1 to 3 years of sges. One hundred percent of the subjects 
were below allowanves for calcium end phosphorus with all twenty-four 
subjects below allowances, Ninety-six percent of the subjects were below 
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allowances for fat end riboflavin; 92% of the subjects were below allowances 
for calories; 88% of the subjects were below allowances for protein; 834 

of the subjects were below allowanees for both vitamin A and ascorbic acid; 
15% of the subjects were below allowances for thiamine; and 62% of the 
subjects were below allowances for iron. Only 33% of the subjects were below 
allowances for niacin and 67% were above allowances, 


be 4 to 6 years of age. One hundred percent of the subjects 
were below allowances for calcium, phosphorus, and riboflavin, with twelve 
subjects below allowances. Ninety-two percent of the subjects were below 
allowances for fat and calorios; 83% of the subjects were below allowances 
for vitamin A; 75% of the subjects were below allowances for thiemine; and 
67% of the subjects were below allowances for protein and ascorbic acid. 
Thirty-three percent of the subjects were below allowances for iron and 
42% of the subjects were below allowances for niacin, Sixty-seven percent 
of the subjects were above allowances for iron and 58% of the subjects were 
above allowances for niacin, 





Ge 7 to 9 years of age. One hundred percent of the subjects 
were below allowances for calories, fat, phosphorus, riboflavin and ascorbic 
acid with siz subjects below allowanses, Eighty-three percent of the 
subjects were below allowances for thiamine; 67% of the subjects were below 
allowances for calcium and Vitamin A. For protein and iron, the percentage 
of subjects were equally divided with 50% below and 50% above allowances, 
All subjects or 100% were above allowances for niacin. 





Gd 10 to 12 years of age, One hundred percent of the subjects 
were below allowances for salories, fat, calcium, riboflavin and escorbiés 
acid with six subjects below allowances, Eighty~three percent of the sub- 
jects were below allowances for protein, phosphorus, vitamin A and thiamine. 
Sixty-seven percent of the subjects were below allowances for iron. 
Thirty-three percent of the subjects. were below allowances for niacin and 
67% were above allowanses. : 


II. Males 


& 15 to 15 years of age. One hundred percent of the subjects 
were below allowances for calories, protein, fat, calcium, phosphorus, 
iron, vitemin A, thiamine, riboflavin’and ascorbic acid, Sixty-seven 
percent of the subjects were below allowances for niacin. 


be 16 to 20 years of age. One hundred percent of the subjects 
were below allowances for calories, fat, calcium, riboflavin and ascorbic 
acid; 50% of the subjects were below allowances for protein, phosphorus, 
iron, vitemin A, thiamine and niacin, 





Ge 21 to 60 years of age. One hundred percent of the subjects 





were below allowances for calories and riboflavin; 97% of the subjects 
were below allowances for fat, calcium and ascorbic acid; 91% of the 

subjects were below allowances for phosphorus and vitamin A; 85% of the 
Subjects were below allowances for thiamine; and 82% of the subjects were 
below allowances for protein, Seventy percent of the subjects were below 
homens for niacin and 64% of the subjects were below allowances for 
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de 61 to 70 years of age. One hundred percent of the subjects 
were below allowances for calories, protein, fat, calcium, phosphorus, 
vitemin A, riboflavin and ascorbic acid; 88% of the subjects were below 
allowances for thiamine; and 75% of the subjects were below allowances 
for irone Thirty~eight percent of the sub jects. were. below allowances 
for niacin and 62% were above allowances, 





III. Females 


& 13 to 15 years of age. One hundred i'pakenii. of the subjects 
were below allowances for calories, protein, fat, calcium, phosphorus, iron, 
vitamin A, thiamine, riboflavin and ascorbic acid. pa ee Reneres of 
the {aud jects were below allowances for niacin, . 





be 16 to 20 years of age. One hundred percent “of the sub jest. 
were below allowanées for calories, fat, calcium, vitamin A, . thiamine y ..-., 
riboflavin, and ascorbic acid, Seventy-five percent of the subjects mare. 
below allowances for protein and niacin; 50% were below allowanses for. both 
phosphorus and iron, iy? 





CG. 21 to 60 years of age. One hundred percent of the sub jects 
were below allowances for calcium and riboflavin; 97% of the subjects were 
below allowances for calories, fat, phosphorus, and ascorbic acid; 89% of . 
the subjects were below allowances for vitamin A; 86% of the subjects were 
below allowances for thiemine; 72% of the subjects. were. below allowances 
for protein; and 67% of ‘the subjects were below allowences for iron... .. 
Forty~seven percent of the subjects were below allowances and 534% Were. ee 
above allowances for niacin, cp 








d. 61 to 70 years of age.’ One hundred percent of the Subjects, ., 
were below allowances for calories, fat, calcium, phosphorus, riboflavin 
and ascorbic acid; 89% of the subjects were below allowances for vitamin A 
and thiamine; 78% of the subjects were below allowances for protein and 
irone Forty-four percent of the subjects were below allowances for niacin 
and 56% were above allowances. — 





@. Pregnant womene Ome hundred percent of the subjects: were 
below allowances for calories, protein, fat, calcium, phosphorus, iron, 
thiamine, riboflavin, niacin and ascorbic acid. Fifty percent of the. 
Bub jects were below allowances for vitamin A. , 





f. Lactating women. One hundred percent of the subjects were 
below allowances for ca.ories, protein, fat, caicium, phosphorus, ribo~ 
flavin and ascorbic acid; 91% of the subjects were below allowances for 
vitamin A and thiemine; end 73% of the subjects were below allowances _ 
for iron. Forty-five percent of the subjects were below allowances for 
niacin and 55%. were above allowances, | 
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RECOMMENDATIONS BASED ON DIETARY STUDIES 


Food consumption in the Marshall Islands is dependent on 
seasonal changes due to the ripening of various plant foods. The bread~ 
fruit season begins in May and is pivked through the summer until 
September, In the latter pars of the summer, bwiro and jankwin, the 
preserved forms are made which are eaten after the season is over, 
partisularly in the period from March to May, when food is not so plenti~ 
ful.e In October the pandanus season begins, and they provide the 
principal food until March; pandanus is preserved as mokan, In the 
winter, arrowroot is made into flour. Taro can be eaten all year round 
bus in the sumer breadfruit is preferred. At other times of the year it 
(taro) 1s populer, principally in spring and fall, between the breadfruit 
and pandanus seasons, Thus, nutrient contents of the diets differ et 
various timss of the year, 


There is no storage of fresh foods; the usual procedure is 
to collect food for the day in Majuro village. 


Imported foods have become a very important part of their diet. 
‘ The food patterns are a combination of local food products and imported 
Toods. 

A list is given of the food items commonly consumed by 
Marshallese studied in this dictary surveys. 


FOOD ITEMS COMMONLY CONSUMED BY MARSHALLESE STUDIED 
IN THIS DIETARY SURVEY 
1. BREADS 
Bread, white 
Doughnuts 
2... CEREALS AND CEREAL DISHES 
Rice, white 
Rice, soft - polished white rice, coconut sap and coconut milk, boiled 
Jaibo - mixture of coconut sap, coconut milk and white flour 
3. CRACKERS 


Soda crackers 















4, 
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FISH, CRUSTACEA AND SIMILAR FOODS 








Marshallese Scientifie 
Nems Name 
Ail Acanthurus olivaceus Bloch 
Autck Chelon vaigiensis (Quoy & 
Gaimard) 
Beru lep Birgus latro 
Baruwaa Cardisoma hirtipes 
Bulok Naso lituratus (Bloch) 
Bwebwe Neothunnus macropterus 
(Temminck & Schlege) 
Chilu Katsuwonus pelamis (Linnaeus) 
Chiriul Turbo seicsus Gmelin 
Turbo argyrostomus Linne 
Inim Melichthys vidua (Solander) 
Rhinecanthus aculeatus (Linnaeus) 
Jawe Plectropomus truncatus (Fowler) 
Jo Mulloidichthys samoensis 
(Ginther) 
Kuban Acanthus triostegus tricstegus 
(Linnaeus ) 
Lere Balistidae 
Likup Cymolutes praet2xtatus 
(Quoy & Gaimard) 
Meret 
(Mera) Femily Scaridae 
Mermer Siganus punctatus (Bloch) 
Momo Epinephelus merra Bloch 
Molle Sigenus rostratus (Valenciennes) 
Ikmout j Scaridae 


Pako 


probably Carcharhinus 


melanopterus (Quoy & Geimard) Shark 





Common 
Nams 





Surgeon Fish or Tang 


Mullet 


Coconut or Robber 
orab 


Just plain land crab 


Surgeon fish Tang 


Yellow fin Tuna 
Skip jack 


Cat's eye (most 
eommon ) 

Cat*’s eye 

Trigger fish 

Jewfish or Grouper 


Goatfish - Red 
mullet 


Surgeon fish, Tang 


Trigger fish 


Wrasse 


Parrotfish 


Sea Bass, grouper 


Parrotfish 


' 
i 
' 
; 
, 
’ 
; 
' 
| 
; 
| 
/ 
| 
; 
; 








4. FISH (continued) 








Marshalleso Scientifie est o 8". Qommen 
Name Name . « os Name 
Jojo Exosocetidae Flying fish 
Lukerr Canarium Luhuanum Luhuanum 
(Linn$) 
Canned 


Selmon, entire sontent, natural 
Sardines, Pacific, entire content 
Sardines, Pacific, tomato sause 


Sardines, Mains, in oil 


5. FRUITS 
Bananas (Kabran) 
Eating - Jibuki and Marshallese varieties (Musa sapientum) 
Cooking - Mcokarkar 
Breadfruit (Ma) 


Seeded Mijiwan roasted, baked, or boiled 
(seeded variety, Artocarpus incisus) 





Seediess Batakdak roasted, baked, or boiled 
(eeedless variety, Artocarpus incisus) 





Bukdrol roasted, baked; or boiled 
(seedless variety, Artocarpus incisus) 





Preserved Bwiro 
Covonut sep Jekaro 
Coconut sep, boiled  Jejajeje 


Limes (Citrus aurantifolia) 





Pandanus (Pandanus sp.) 
Lojekerer variety fresh and boiled 


Joibed fresh and boiled 


Paste bop, mokan 














FRUITS (continued) 























Papeyss (Carica papaya Le) 


6,  MBATS, FRESH 


Pork 


7. MEAT, SAUSAGE AND SIMILAR PRODUCTS 
Beef, sorned 
Meat, luncheon 


Sausage, Vienna 


8 MILK 


Milk, canned, evaporated (mostly for infants, not for general 








population) 
9, NMS 
Cosonut meat of mature nut | waini (Cocos nucifera) 
drinking fluid of immature nut - mf 
meat of immature nut mere 
embryo of sprouting nut ju 
10. ° SUGAR 


Sugar, white, granulated 


lL, SWEETS ~ CANDY AND SIMILAR FOOIS 
Candies, hard 


Gum 


12. VEGETABLES 





Taro Wan Cyrtosperma chemissonis (Schott) Merr. 





Kaliklik Gyrtosperma chemissonis (Sshott) Merr. 





Oyrtosperma chamissonis (Schott) Morr. 

















13, MISCELLANEOUS 


Tea 


Good food consumption depends on bovh education and esonomiss, 
Better levels of consumption of the right foods should be taught to all 
the people. 


1. Galories and fat 


A constant supply of fuel is required by the body. This need 
is met by the carbohydrate, fat and protein foods. Carbohydrate and 
fatty foods are the chief source of energy as protein is used mainly for 
body building, The combustion of foods to carbon dioxide, water and 
nitrogen yields the energy which permits the body to oarry on its 
activities. The calorie is the standard for the measurement of the 
energy value of foods and is also used to seipress the energy requirements 
of the body. 


In this study, from the total of one hundred sixty-one subjects, 
one. hundred fifty-seven subjects of Majuro village or 97% were below NRC 
allowances for oalories for their age and sex, 


To increase the caloris intake, food consumption must be 
increased, especially the foods high in fat and carbohydrate, Fats 
widely distributed in both plants and animals, and are contained in 
varying proportions in nearly all the natural foods, Fats constitute 
the most concentrated food, They yield two and a half times more calories 
than carbohydzatos or proteins, Fats are known to be carriers of vitamins 
and fatty acids which are now recognized to be essential, Carbohydrate 
foods are good economical fuel sources, while both the carbohydrate and 
fatty foods have a protein sparing power, 


The energy foods are the following: 


le Starches and sugars: sereals, macaroni, spaghetti, bread, : 
potatoes, white and sweet; corn, beans, rice, sugar, sugar syrup, coconut 
Syrup, jellies, and jams, fruits and vegetables, especially Cyrtosperma 
chamissonis (iaraj), breadfruit (maé), bananas (kaébran), and arrowroos 
flour (mokmok). 








2. Fats: vegetable and animal oils; nuts, mature coconuts 
(waini), flesh of the immature coconut (Mere), and peanut butter, 


2. Protein 


Protein, an organic compound which contains nitrogen, is 
necessery to build, maintain, and repair various tissues of the body. 
The greatest proportion of the body tissues is composed of protein and it 
18 an indispensable constituent of every living sell. 


Out of-one hundred and sixty-one sub jeétd' of Majuro village, 
one hundred thirty or 81% were below NRC allowances for protein. 




















Ain 


Protein is supplied largely from animal sources, such as meat, 
poultry, fish, crustacea, eggs, milk, and also from vegetable sources 
particularly seeds and nuts, Unfortunately, protein foods are expensive — 
food items, but for the money expended, milk is an economical food as it 
supplies besides protein of high quality, fat, carbohydrate, calcium, P 
phosphorus, iron, vitamin A, riboflavin, niacin and vitamin D. Children 
should have 3 to 4 cups daily; adolescents, boys and girls 1 quart; 
pregnant and lactating women 1 quart; and everyone else 1 to 3 cups daily. 
Eggs constitute a relatively costly food compared with their contribution 
of nutrients. More fresh fish could be included in the diets and dried 
beans and legumes, such as soybeans, can be a good source of protein. In 
general, protein from animal sources are more often of higher quality than 
those from plant origin. 


Protein foods are as follows: meats, eggs, fish, eels, sea fowls, 
ducks, whales, turtles, turtle eggs, crustacea, nuts, whole cereals, dried 
peas and beans. Legumes are rich in protein and can be a partial sub- 
stitute for meat in the diet. Breadfruit, fresh and preserved (bwiro, 
jankwin, manakajen); breadfruit seeds (colé); sweet potatoes (iaraj); 
Cyrtosperma chamissonis; coconuts; pandanus (bop, mokan), fresh and paste 
are sourcese | , | 


Se Calcium and phosphorus 


The two minerals, calcium and phosphorus, are essential for 
proper bone and teeth development. They also play a part in the regulation 
of the internal activities of the body. 


Calcium participates in blood coagulation, shares in regulation of 
cardiac and uterine muscle action, is important to capillary permeability, 
activates many enzymes and is essential for the functioning of voluntary 
and autonomic nervous systems. 


Phosphorus is an essential constituent of all cells, is a constituent 
of various enzymes, is essential for protein metabolism, for formation of 
phospholipids, participates in the carbohydrate cycle and muscle metabolism, 
and is interrelated with the action of calcium, vitamin D, and the parae 
thyroid hormones. 


‘Out of one hundred sixty-one subjects, one hundred fifty-eight 
subjects or 98% were below allowances for calcium, One hundred fifty- 
three subjects or 95% were below allowances for phosphoruse Milk is the 
best source of calcium and it also contains considerable phosphorus. 
Phosphorus is more generally distributed in both animal and vegetable foods 
than calcium, Fish is an excellent source of phosphorus and meat is a 
very good source. Dried beans are excellent sources of phosphorus. Green 
leaves have a fairly liberal amount of calcium in relation to their total 
sOlidse Bones of small fish supply calcium and phosphorus. Vegetables 
and fruits are on the whole low in phosphorus. Bananas (k&bran), pandanus 
(bop), breadfruit (m&) seeded and seedless), breadfruit seeds (cold), 
sweet potatoes, Cyrtosperma chamissonis gsareys coconuts (waini), coconut 
embryo (iu), flesh of immature coconuts (mere), sweet potato leaves, and 
other edible green leaves are sourcese 












4. Iron | 

The amount of iron in the body is small but the role it plays is 
very important. Iron is an essential part of hemoglobin of blood and the 
main function is to carry oxygen so that oxidation and reduction processes 
are. carried on. within the cells. It is also a component of chromatin which 
is found in all ‘living colls and plays a fundamental part in their activity. 
Lack of . iron in thie diet can” cause nutritional anemite 


of one hundred sclitesithd subjests of Ma'juro village, one hundred 
five subjects or 65% weré below NRC allowances. ~ 


:; Since enriched flour was used, iron intakes were higher than 
expected, Flour is used extensively in breads, doughnuts, pancakes, 
jaibo and other prepared dishes. When flour is imported from other countries, 
there is no assurance that it is enriched and iron intake values will be . 
lowered toa great extent. Enriched flour has added iron, thiamine, ribo- 


flavin, and niacin, | 


Iron is found in lean meat, fish, eggs, liver, dried beans, green 
vegetables, potatoes, dried fruits and mature legumes. Iaraj (Cyrtosperma 
chamissonis), mature coconuts (waini), flesh of immature coconuts (mere), 
breadfruit (mf), fresh and preserved; (bwiro, jankwin and sonniea in) and 
breadfruit seeds (0016) 2 are ) vegetable sOUrce Se eos 


5. Vitamin A 


: : Vitamin A is necessary for normal. enh, and Seashunemiine It is 
needed. to protect and keep healthy the epithelial ‘cells; which line the 
tracts and orgaris of the body. ‘These cells become stratified and keratinized 
and result in disease, lowered resistance and failure to reproduce. . The 
‘adaptation of the eye to a change in light is related to vitamin A and is 
-@ cause of. hight’ ‘blindness. Vitamin A is also important in the formation 
‘of teeth as the enamel forming cells are like epithelia ant are affected 
‘by a lack of vitemin bee : ees 3" , pe ss . 


One hundred shitligicliae subjects of Ma juro fadiags: one trundred 
forty. subjects or 87% were below NRC allowances. tn 


Orange yellow and: green parts | of ‘plants ’ are superior:to other 

parte of the plant for: vitamin A such as yellow squash, yellow qweet. . 

. potatoes, yellow turnips, and. yellow corn. Bright green thinner leaves 

are richer than pale thick ones...Green vegetables; ‘spinach,..cabbage, 
mustard green and sweet: potato topse Fruits: ‘bananas, papayas, cantaloupes, 
| ;pineapples and orangés. Fish. liver Oils, milk, eggs; flesh of fish. such 

as tuna, mackeral, swordfish, whale, salmon and shark are good sources of 
vitamin A. * Pandainus (bop, moken), fresh and preserved; breadfruit (ma, 
wrtzp,. Jenerin and’ RTA *: vs cf and preserved are good sources. 


im 
et oy 


a: 


6. " Pademtine | 





Thiamine is involved in carbohydrate metabolism and is essential 
for maintenance of good appetite, normal digestion and intestinal tonus, 
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It is also necessary for growth, fertility and the normal functioning 
of the nervous tissue. 


Of one hundred sixty-one subjects of Majuro village, one hundred 
thirty-six subjects or 85% were below NRC allowances. 


Thiamine added to enriched flour helps to increase the intake 
of thiamine, White milled rice is one of the most popular foods but is 
low in thiamine, Converted rice has a higher thiamine value than milled 
white rice. Enriched rice is now on the market and the effectiveness of 
improving the diet is still in the experimental stages. 


Thiamine is found in the following foods: Animal; milk, liver, 
kidney, heart, egg yolk and especially pork. Seeds: whole grains, wheat 
and corn. All nuts. Legumes: beans, peas, and lentils, Bananas (kabran), 
breadfruit (mA), fresh and preserved (bwiro, jankwin and manakajin); | 
breadfruit seeds (colé); sweet potatoes; iaraj (Cyrtosperma chamissonis)s 
coconut embryo (iu); pandanus (bop, mokan), fresh and peste. 


7e Riboflavin 


Riboflavin along with thiamine. and niacin is involved in the 
oxidation and reduction processes which are concerned with energy metabolism 
of the tissues. Lack of this vitamin affects growth, the skin, eyes and 
nervese Dimness of vision, and invasion of the cornea by the capillaries 
is caused by a lack, 


Of one hundred sixty-one subjects of Majuro village, one hundred 
sixty or 99% were below NRC allowances. 


Of all the nutrients studied, riboflavin showed the greatest 
number of subjects failing to meet NRC allowances. This nutrient intake 
was helped by riboflavin in enriched flour. Riboflavin is fowmd in liver, 
muscles of animals and fish, milk and eggs. Among the plant. sources the 
actively growing leaves; legumes, inoluding peanuts are good, © Bananag 
(kGbran); breadfruit (mA), fresh and preserved (bwiro, jankwin and: 
munakajen); breadfruit seeds (cole); iaraj (Cyrtosperma didi cétake)s 
coconut embryo {iu); pandenus fruit (bop), fresh and paste (mokan) are 
other sources. 


8. Niacin 


Niacin is essential in the enzyme system of the body. A lack 
affects the skin, gastro-intestinal tract, and the nervous system. In 
severe casés, pellagra is the result. 


Of one hundred sixty-one subjects of Majuro village, seventy- 
nine subjects or 49% were below NRC allowances, 


High values for niacin are found in liver, kidney, lean muscle 
of meat, fish, poultry, brain, salmon, peanuts, peanut butter, yeast, 
milk, plants: - leaf type vegetables. Coconut syrup (jekamai); coconut 
embryo (iu); mature coconut (waini); breadfruit (m&), fresh and preserved 
(bwiro, jankwin and manakajen); breadfruit seeds (cole); iaraj (Cyrto- 
sperma chamissonis); pandanus (bop) fresh and paste (mokan)s; and and sweet 












potatoes are sources. 


9. Ascorbic acid ma: Wadd a ' ity 


Ascorbic acid is involved in the metabolism of intercellular 
tissue and plays an important part*in the structure and functioning of 
bones and teeth, capillaries, muscle and: glandular organs. 

Lack of ascorbic acid results in hemorrhage, 'soft swollen gums, ? ; 
teeth with resorbed porotic dentine, malformed and weak bones, and 


de generation of muscle fibers. .: 7 


, Out of one hundred sizvyoses subjects. of Majuro village, one 
hundred fifty-one subjects or 94% were below NRC allowances. 


Citrus fruits, such as lime, orangé,; grapefruits, lemons, are 
the best sources, others are tomatoes, cantaloupes, cabbage, papayas and 
pepperse Bananas (kabran); coconut sap (jekaro); pandanus (bop), fresh 
and paste (mokan); breadfruit (ma), fresh and preserved (bwiro, jankwin 
and manakajen)s; and coconut embryo (se) are ‘sOUrses. 

For future planning, .the. hapeth: ‘ter good: eave is a well 
balanced meal. Foods from each group should’ be eaten daily: the fat 1 
and sugars; bread, flour and cereals; green and yellow vegetables; limes, ! 
papayas and other. fruits; vegetables and — milk and milk products; 
fish, eggs, meat and poultry. «fr izes Ome~nyr 

Special attention should be =. to the » growing ehilaren, pregnant 
and lactating women. ant R 

; The first years of 4 child's life i ‘a ilieik of very rapid growth wet 
and good nutrition is important. The Recommended Daily Dietary Allowances mina 
for a child wder 1 year are.as follows: ‘calories, 100 calories/2.2 lbse 
or 1 kilogram; protein, 3.5/2¢2. lbs.s; calcium 1 gmes iron 6 mgs.$ vitamin A 
1500 I. Us; thiamine 0.4 mgs.3 riboflavin 0.6 mgse; niacin 4 mgse; ascorbic 
acid 30 mgse; vitamin D 400 I, U. These, allowances can be met by in- 
cluding the easily digested foods of the various groups mentioned previously. 


“ 


The few instances in which data were collected, the child was §#§:~— 
breast fed until about 8 months. Usually a child is weaned at 12 months. 
In many instances, canned evaporated milk diluted with equal amounts of 
boiled water, was given as supplementary food to breast feeding. Drinking ~ 
fluid of the immature nut was taken as early as three months, At abaut 
six months, cooked breadfruit mixed with boiled water and boiled coconut 
sap was givens At about 11 to 12 months, foods found in an adult diet 
were given as fast as tolerated, .§ ‘ :* 





For growing children all food nutrients including calories must 
cover requirements for growth as well''as maintenance and activity. Liberal 
calcium intake is needed by the body of infants and children as they must 
retain a large amowmt of calcium than of any other building material. A 
low intake of calcium and phosphorus during growth will prevent normal : 
development and calcification of the bones and teeth. All other nutrients 
must be carefully considered for optimum health. 
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Pregnancy is also a period of growth. There is an extra demand 
for body building materials end body regulating materials needed for main- 
tenarse requirements for the woman, for fetal tissue, and for a reserve 
for lactation. All nutrient intakes should be liberal. 


Lactation requires energy to carry on work of women and energy 
to manufacture milk. Liberal feeding is not only important for conservation 
of energy of the mother but may prolong the period of lactation. 





DIETARY STUDIES OF THREE MARSHALLESE SCHOOLS 
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DIETARY STUDY OF FEMALE STUDENTS OF THE MARSHALL CHRISTIAN TRAINING 






SCHOOL, RONRON, MARSHALL ISLANDS 





PURPOSE 





1. To determine the nutritional adequacy of the diet for 
calories and nutrients; 2. To study food consumption of studnets in 
a school supervised and financed by Marshallese in order to make a com- 
parative study of diets of students of a Marshallese school and students 
of the Marshall Island Intermediate School and Teacher Training School 
in Uliga, which was supervised by the U. S. Navy; 3. To gather more data 
about female students as most of the subjects at the Marshall Island 
Intermediate School were malese 











SCHOOL 






The students came from all the atolls in the Marshall Islands 
except Ujelang. The school is owned and financed by the Association of 
Marshall Island Churches, Financial support is obtained from a fund 
created by Marshallese Congregational church members paying a dollar a year. 
School teacher! salaries and food for faculty and students are paid from 
this finds 











FOOD SUPPLIES 






The Council of Majuro village had given the school certain lands 
and trees, such as breadfruit, coconuts, and pandanus, which are used for 
food, Bananas, limes, and taro are usually given to the school as gifts 
from the Council of Majuro village. Church members and churches of the 
other atolls in the Marshall Islands send arrowroot flour, preserved 
pandanus and salted fish as gifts. , 









Supplies such as rice, sugar, shoyu, and flour are bought from 
the Majuro Wholesale Company at retail prices. | 







MEALS 









Two meals are served to the students daily. Breakfast at about 
9:50 aom, and the evening meal at 5:30 peme One food was usually served 
at each meal such as soft rice cooked with coconut milk and coconut sap; 
jaibo, a mixture of flour, coconut milk, and boiled coconut sap; jekara 

bread made with coconut sap; or rice. Other food that students ate were 
bought individually at a store that the school maintained for students, 

where canned fish, crackers, and other food were sold. 








Schedule of activities for the day 





6:00 a.m. Rising bell 






6:30 aem. Hymn and prayer at girls! dormitory 







7:00 aeme Cleaning of dormitory 






8:00 aem. Bible reading 
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9:15-10:00 aem~x Breakfast 


10:00 acm. to 12:30 poms English, arithmetic, geography, 
music 


12:30-2:00 pam. Study, rest, and play 
2:00-4:30 peme Work period J 
Girls - ‘Embroidery, handicraft, 6 washing and ironing» 
"Boye -  Epeteas pigs, ‘morning, noon. ‘and: night | a 
‘: Fecding hens, morning, noon and ‘night. bis 
Carpentry 
Cleaning grounds 
Planting 
Fishing 
Building 
Kitchen duties - 
Cooking - boys only = dtie Week at a time 
ga byo8 Married students dot ap’ supervisors 
i; 4 ‘Girls do the washing of kitchen utensils 
FOOD PREPARATION ae 
i, g SEP r ° ae 
Food was mene at the cookhouse. The cookhouse had facilities — 
for cooking food by baking (umum) or boiling (ainbat). Dried pandanus... - 
husks, wood or coconut husks were used for fuel. After the food was pre-— 
pared, the boys tcok the food to the girls' dormitory whers moritors for the 
day divided the food equally for each girl.’ Food wag thoi oston from enamel 
ware plates or coconut ‘husks. — Since’ there'were no dinin= rooms, the ? "J 
students ate in. groups around the school grounds. After «s*z.z, each student 


washed her own dish’ in the lagoon. In case of rain, the stutats ate. in’. 
the sepa on A ," 


SUPPLEMENTARY FOODS 


Pigs and chickens raised on the premises wers wsad fer fad ‘only 
on special occasions, such as chicken for Easter aud roe.st pig..0n New Year's 


day ° 


FISHING 





The school owned three fish traps; two were always left in the 
lagoon. The students went fishing with nets on Saturday. Since there 
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were no storage facilities;the fish was eaten the day of the catch. Crabs 
and lobsters were caught at certain times of the year. At low tide, girls 
gathered clams and shellfish on the coral reefs. 


STUDY 


Food record method was followed, Food was weighed at each meal 
on a Chatillon gram scale. Left over food was weighed and subtracted from 
the amount originally served. Between meal feedings with quantities eaten 
were listed, 


Forms used were the same as those used in the study at the 
Marshall Island Intermediate School at Uliga. Food consumption for a 
period of one week for each subject was recorded. Medical information was 
also noted. ot 


Example 


Student B Age; 19 Sex: F Marital status; S 
Address: Maxshall Christian Training School 
District; Ebon 
Weight: 143 lbs, Height: 62 1/2 inches 
Medical records 
Phssisal complaints: none 
Defects noted on general inspection 
Eothyma, legs 
Hypertrophic tonsils 
Chest X-ray 
Negative 
Tuberculin skin 
T negative 
C negative 


H negative 
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April 2, 1951 
Soft rice 
Taro - 
“Between meals 
Bananas, Marshallese 


Coconut, mature 


ie 
. 


April 3, 1951 
Soft rice 
Rice, white, boiled 
‘Between meals: 
Bananas, Marshallese 
-, Pandanus, fresh... 
Candies, hard 


Bread, white 


Jaibo 

Soft rice 
ie ete 

Bananas, Jibuki 

Coconuts | 


Bread, white 


April -5, 1951 
Soft rice 


Jaibo 


April 4, 1951 


760 


340 


200 


704 


640 


300 
50 


224 


650 


620 


600 


224 


_ Food intake record for Student B from April 2 through April 8, 1951 


EMEe 


&MSe 


gmSe 


gMSe 
£MS » 


EMS o 


Ems8e 
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Between meals 


Pandanus, fresh 


Shellfish, Lukerr 


April 6, 1951 
Jaibo 
Rice, boiled white 
Between meals 
Bread, white 
Coconut, embryo, iu 


Bread, white 


April 7, 1951 
Jaibo 
Soft rice 

Between meals 
Coconut, mature 
Bread, white 


Fish, Kuban 


April 8, 1951 
Rice, white, boiled 

‘Between meals 
Bread, white 


Pandanus, fresh 






500 gmse 


100 emse 


440 gms, 


560 EMse 


224 EME e 


500 &MSe 


224 gms. 


600 @MSe 


620 gmse 


300 gmse 


224 gms. 


200 GMSe 


686 emse 


448 Emse 
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Typical Menus Served by Sehool 


April 2, 1951 
Breakfast 
Soft rice 


Supper 


Taro 


April 3, 1951 
Breakfast 
Soft rice 
Supper 


Rice 


April 4, 1951 
SOGEER GS 
Jaibo 
Sueeer 


Soft rice 





RESULTS 


“April 5, 1951 


Breakfast 
Soft rice 
Supper 


Jaibo 


April 6, 1952 


| Breakfast 


Jaiso 
Supper 


Rice, boiled, white 


April 7, 1951 


Breakfast 
Jaibo 
Supper 


Soft rice 


The results of the dietary study of female students at the 
Marshall Christian sreneens School, sowetae. aerenass Islands are given 
in Table 10. 


The daily quantities of various nutrients per person and com 
parison with National Research Council Allowances for fifty-two female 
students from the ages of 10 through 20 years of age are noted, 


The subjects are divided into different age groups, giving the 
number of subjects in each group, sex, range of each nutrient, number of 
subjects in each group, sex, range of each nutrient, number of subjects in 
each group, average, NRC ellowances and number below allowances for calories, 
protein, fat, calcium, phosphorus, iron, thiamine, riboflavin and ascorbic 
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1. CALORIES 

For four female subjects, 10 to 12 years of age, the range was 
from 1413 to 2947 calories, and the average per person was ‘2300 calories. 
The average figure was 92% of the NRC allowances of 2500 calories. Three 
subjects or 75% were below allowances and one or 25% was above the 
allowance, , 


For fourteen female subjects, 13 to 15 years of age, the range was 
from 1646 to 2391 calories, and the average per person was 2070 calories. 
The average figure was 80% of the NRC allowances of 2600 calories. Fourteen. . 
subjects or 100% were below allowances. 5 


For thirty-four female subjects, 16 to 20 years of age, the range 
was from 1578 to 2927 calories, and the average per person was 2178 calories. 
The average figure was 91% of the NRC allowances of 2400 calories. Twenty~— 
five subjects or 73% were below allowances and nine or 27% were above nas 
allowances. 


For the, total group of fifty-two subjects, forty-two or 81% were 
below allowances and ten or 19% were above allowances. 


2. j§ PROTEIN 


For four’ female subjects, 10 to 12 years of age, the range was 
from 59 to 77 gmse, and the average per person was 66 gms. The average 
figure was 94% of the NRC allowances of 70 gms. Three subjects or 75% 
were below allowances and one or 25% was above the allowance. 


For fourteen female subjects, 15 to 15 years of age, the range 
was from 42 to 75 pms., and the average per person was 58 gms. The average 
figure was 72% of the NRC allowances of 80 gms. Fourteen subjects or 
100% were below allowances. 


‘For thirty-four female subjects, 16 to 20 years of age, the range 
wis from 38 to 76 gms., and the average per person was 59 gms. The average 
figure was 79% of the NRC allowances of 75 gms. Thirty-one or 91% were 
below’allowances and three or 9% were above allowances. 


For the total group of fifty-two subjects, forty-eight or 92% 
were below allowances and four or 8% were above allowances. 


3. FAT 


For four female subjects, 10 to 12 years of age, the range was 
from 30 to 57 gmse, and the average per person was 42 gms. The average 
figure was 61% of the NRC allowances of 69 gms. Four subjects or ee 
were below allowances. ° 


For fourteen female ieee” ‘1s to 15 years of age, the range. 
was from 8 to 70 gmse, and the average per person was 39 gms. The average 
figure was 54% of the NRC allowances of 72 gms. Fourteen subjects or 
100% were below allowances. 
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For thirty-four female subjects, 16 to 20 years of age, the range 
was from 7 to 8S gms., and the average per person was 42 gms. The average 
figure was 63% of the NRC allowances of 67 gus. Twenty-nine subjects 
or 85% were below allowances and five or 15% were above allowances. 


For the total group of fifty-two subjects, forty-seven or 90% 
were below allowances, and five or 10% were above allowances. 


4. CALCIUM 


For four female subjects, 10 to 12 years of age, the range was 
from 334 to 541 mgs., and the average per person was 440 mgs. The average 
figure was 37% of the NRC allowances of 1200 mgs. Four subjects or 100% 
were below allowances. 


For fourteen female subjects, 13 to 15 years of age, the range 
was from 205 to 738 mgs-, and the average por person was 496 mgse The 
average figure was 38% of the NRC allowances of 1300 mgs. Fourteen sub- 
jects or 100% were below allowances. 


For thirty-four female subjects, 16 to 20 years of age, the range 
was from 208 to 731 mgs., and the average per person was 445 mgs. The 
average figure was 44% of the NRC allowances of 1000 mgs. Thirty-four 
subjects or 100% were below allowances. 


For the total group of fifty-two subjects, fifty-two subjects or 
100% were below allowances. 


Se PHOSPHORUS 


For four female subjects, 10 to 12 years of age, the range was 
from 1014 to 1208 mgs., and the average per person was 1132 mgs, Ths 
average figure was 94% of the NRC allowances of 1200 mgs, Three subjects 
or 75% were below allowances and one or 25% was above the allowance, 


For fourteen female subjects, 15 to 15 years of age, the range 
was from 904 to 1250 mgs., and the average per person was 1054 mgs. The 
avereze figure was 88% of the NRC allowances of 1200 mgs, Thirteen or 
93% were below allowances and one subject or 7% was above the allowance. 


For thirty-four female subjects, 16 to 20 years of age, the range 
was from 855 to 1728 mgs., and the average per person was 1102 mgs. The 
average figure was 92% of the NRC allowancss of i200 mgs: Twenty-eight 
subjects or S2% were below allowances and six subjects or 18% were above 
allowances. 


For the total group of fifty-two subjects, forty-four subjects 









or 85% were below allowences and eight subjects or 15% were above allowances. 

















6. IRON 


For four female subjects, 10 to 12 years of age, the range was 
from 7 to 11 mgs., and the average per person was 9 mgs. The average 
figure was 75% of the NRC allowances of 12 mgse Four subjects or 100% 
were below allowances. 


For fourteen female subjects, 13 to 15 years of age, the range 
was from 5 to 18 mgs., and the average per person was 9 mgse The average 
figure was 60% of the NRC allowances of 15 mgs. ‘Thirteen subjects or 93% 
were below allowances and one subject or 7% was above the allowanve, 


For thirty-four female subjects, 316 to 20 years of age, the range 
was from 5 to 14 mgs.e, and the averace per person was 9 mgse The average 
figure was 60% of the NRC allowances of 15 mgs. Thirty-four subjects or 
100% were below allowances, 


For the total group of fifty-two subjects, fifty-one subjects or 
98% were below allowances and one subject or 2% was above the allowance, 


7. VITAMIN A 


For four female subjects, 10 to 12 years of age, the range was 
from 219 to 3492 Ie U., and the average per person was 1796 I, U. The 
average figure was 40% of the NRC allowances of 4500 I. U. Four subjects 
or 100% were below allowances. 


For fourteen female subjects, 13 to 15 years of age, the range 
was from 649 to 5156 I, U., and the average per person was 2846 I. U. The 
average figure was 57% of the NRC allowances of 5000 I; U. Thirteen 
subjects or 93% were below allowances and one subject or 7% was above the 
allowance. 


For thirty-four female subjects, 16 to 20 years of age, the range 
was from 144 to 9550 I, U., and the average per person was 2885 I. U. The 
average figure was 58% of the NRC allowances of 5000 I, Ue. Thirty-two 
subjects or 94% were below allowances and two subjects or 6% were above 
allowances. 


For the total group of fifty-two subjects, forty-nine subjects or 
94% were below allowances and three subjects or 6% were above allowances, 


8. THIAMINE 


For four female subjects, 10 to 12 years of age, the range was 
from 625 to 1592 mcgs., and the average per person was 1056 mcgs. The 
average figure was 88% of the NRC allowances of 1200 mogs, Three subjects 
or 75% were below allowances and one subject or 25% was above the allowance. 


For fourteen female subjects, 13 to 15 years of age, the range was 
from 366 to 1188 mcgs-. and the average per person was 690 mcgs,. The average 
figure was 53% of the NRC allowances of 1300 mogs. Fourteen subjects or 
100% ware below allowances. 
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For thirty-four female subjects, 16 to 20 years of age, the range 
was from 348 to 1367 mcgs-, and the average per person was 756 mcgs. The° 
average figure was 63% of the NRC allowances of 1200 megs. Thirty-two 
subjects or 94% were below allowartoes and two or 6% were above allowances. 


For the total group of fifty-two subjects, forty-nine subjects’ ‘or 
94% were below allowances and three subjects or 6% were above allowances. 


9, RIBOFLAVIN 


For four female subjects, 10 to 12 years of age, the rarige was ' 
from 417 to 979 mcgse, and the average per person was 672 mcgs. The average 
figure was 37% of the NRC allowances of 1800 megs. Four subjects or 100% 
were below allowances. 


For fourteen female subjects, 13 to 15 years of age, the range 
was from 241 to 799 mcgs., and the average per person was 498 megs. The 
average figure was 25% of the NRC allowances of 2000 mogs. Fourteen subjects 
or 100% were below allowances. 


For thirty-four female subjects, 16 to 20 years of age, the range _ 
was from 311 to 922 mcgs., and the average per person was 552 mogs. The 
average figure was 31% of the NRC allowances of 1800 mogs. Thirty-four 
subjects or 100% were below allowances. — 


For the total ‘group of fifty-two subjects, fifty-two wdiabine or 
100% were below allowances. 


10, NIACIN 


For four female subjects, 10 to 12 years of age, the range was 
from 9 to 15 mgs., and the average per person was 13 mgse The average 
figure was 108% of the NRC allowances of 12 mgs. One subject or 25% was 
below the allowance and three subjects or 75% were above allowances. 


For fourteen female subjects, 13 to 15 years of age, the range was 
from 7 to 16 mgse, and the average per person was 10 mgs. The average . 
figure was 77% of the NRC allowances of 13 mgs. Ten or 71% were below 
allowances and four subjects or 29% were above allowancese 


For thirty-four female’ giibjects, 16 to 20 years of age, the range 
was from 7 to 20 mgse, and the average per person was 12 mgs. The average 
figure was 100% of the NRC allowances of 12 mgse Nineteen subjects or 56% 
were below allowances and fifteen subjects or 44% were above allowances, 


For the total group of fifty-two subjects, thirty subjects or 58% 
were below allowances and twenty-two subjects or 42% were above allowances. 


11. ASCORBIC ACID 


For four female subjects, 10 to 12 years of age, the range was 
from 11 to 23 mgs., and the average per person was 16 mgs. The average 
figure was 21% of the NRC allowances of 75 mgs. Four subjects or 100% were 























below allowances. 


For fourteen female subjects, 13 to 15 years of age, the range was 
from 7 to 25 mgs,, and the average per person was 80 mgs. The average figure 
wes 21% of the NRC allowances of 80 mgs. Fourteen subjects or 100% were 
below allowances, . 


For thirty-four female subjects, 16 to 20 years of age, the range 
was from 8 to 61 mgs., and the average per person was 22 mgs. The average 
figure was 27% of the NRC allowances of 80 mgs. Thirty-four subjects or 
100% were below allowances. | 


For the total group of fifty-two subjects, fifty-two ee. or 
100% weve above allowances. 


S UMMARY 


Weekly dietary records of fifty-two female students of the 
Marshall Christian Training School at Ponron, Marshall Islands, from the 
ages of 10 through 20 years of age, were studied for daily quantities of 
calories, protein, fat, calcium, phosphorus, iron, vitamin A, thiamine, 
riboflavin, niacin and assorbic acid. These figures were then compared 
with National Research Council Allowances, 


Taking the total group of fifty-two students, the following 
results were obtained when daily intakes were compared with National 
Research Council allowances; 


1. Calories: Forty-two or 81% were below allowances, ten or 
19% were above allowances. 


2. Protein: Forty-eight or 92% were below allowances, four 
subjects or 8% were above allowances. 


3. Fat: Forty-seven subjects or 90% were below allowances, five 
subjects or 10% were above allowances. 


4. Calcium: Fifty-two subjects or 100% were below allowances, 


5. Phosphorus: Forty-four subjects or 85% were below allowances, 
eight subjects or 15% were above allowancese 


6. Iron: Fifty-one subjects or 98% were below allowances, one 
subjeot or 2% was above the allowance. 


7. Vitamin A; Forty-nine subjects or 94% were below allowances, 
three subjects or 6% were above allowances. 


8. Thiamine; Forty-nine subjects or 94% were below allowances, 
three subjects or 6% were above allowances. 


9. Riboflavin: Fifty-two subjects or 100% were below allowances. 
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10. Niacin: Thirty subjects or 58% were below allowances, 
tuenty~twe subjects or 42% were above allowance. 


oo 1 eRe Ascorbic acid: Fitty-tro qieiushe or 100% wore above 
allowances, 


All subjects or 100% did not meet NRC allowances for calcium, 
riboflavin, and asoorbic acid. Ninety-eight percent of the subjects were 
below allowances for iron, 94% of the subjects were below allowances for 
thiamine and vitamin A. : 


Ninety-two percent of the subjects were below allowances for 
proteins; 90% of the subjects were below allowances for fat; 85% of the sub- 
jects were below allowances for phosphorus; 81% of the subjects were below 
allowances for calories; and 58% of the subjects were below allowances for 


niacin. 
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DIETARY STUDY OF STUDENTS AT THE MISSION SCHOOL, MAJURO VILLAGE, 


MAJURO ISLAND, MARSHALL ISLANDS 


PURPOSE 


1. To determine the nutritional adequacy of the diet for 
calories and nutrients. 


2e To study food consumption of students in a school administered 
and financed by Marshallese. 


5. To complete the survey of subjects of Majuro Village. 
SUBJECTS 


The students were all residents of Majuro Village except for three 
students who were from Arno atoli. This study included twenty-four students-- 
one male subject, 13 to 15 years of age; ten male subjects, 16 to 20 years 
of age; ten female subjects, 13 to 15 years of age; and three female 
subjects, 16 to 20 years of age. These students lived at the school. 


SCHOOL 


The school was built by the Council of Majuro Village. The 
maintenance of the school and the teachers’ salaries are financed by the 
Marshallese Christian Association. 


The students do not pay tuition and were all recommended by 
church members and the pastor. 


Students are responsible for bringing their own bedding and for 
buying their own school supplies such as pencils and tablets. The better 
students go to the Elementary school at Rofron. 


Classes are in session from January to the end of May, and from 
September through December. 


The classes are held in the churoh building from 8 to 11:30 a.m, 
Subjects taught are; Bible studies, English, arithmetic, and singing, 
After a year and a half, they continue their educaticn at the Marshall 
Christian Training School at Ronroft. 


FOOD 


Supplying food to the students is the responsibility of the 
Majuro Village Council. Students cook their own food at the cookhouse, 
which is outdoors where an open fire is used. Two meals are served daily. 
One in the morning and the other in the evening. Two male students and 
two female students were cooks on rotation. On Saturdays, male students 
went fishing for the school, 


The school owned two pigs and some chickens, which were eaten 
only on special occasions. The school did not maintain a store where 









~~~" — 
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students ‘could buy food for between feedings or to supplement their diets. 


STUDY 


The interview method was used and food records were kept. Between 
meal feedings and quantities eaten were listed. Method used was the same 
as that followed for other subjects of Majuro Village. - Food. consumption 
records were kept for a period of ona week, for each subject. : 


.FOOQ INTAKE RECORD 

An example of one of the intake records of a student is given. 
TYPICAL MENUS 

This is the same as the intake record, There were no supplementary 


feedings. 


EXAMPLE . 


"FOOD INTAKE RECORD FOR J 
Name: J Sex; M Age: 15 
April 18, 1951 
. Wednesday . 

Jaibo 500 gmso 
Jekara ia 
April 19, 1951... 

. Thursday, 

Jaibo | | 600 gms; 
Rice 300 gmso 
April 20, 1951 
Friday 
Jaibo pas | '. 500 gmso 
Rice | SOO gmse 
, Sardines, fresh | 60 gms 
r$ "April 21, 1951 | | 

z _ Saturday 
gite “750° gthse 
Breadfruit, baked 350 eMso 


Sardines, canned 

















The results 
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April 22, 1951 
Sunday 
Breadfruit, baked 


Sardines, canned 


Bread 
April 23, 1951 
Monday 
Jaibo 
Soft rice 
Jekara 
April 24, 1951 
Tue sday 
Rice 


Breedfruit, baked 


_ RESULTS 


of the dietary study of students at the Mission 
School, Majuro Village, Majuro Island, Marshall Islands are given in Table ll. 


of age are noted. 





400 gmsq 


100 @MNSe 


4 ozs. 


600 gmse 


800 @se 


700 &ms- 


300 @M&Se 


The daily quantities of various nutrients per person and comparison 
with National Research Council Allowances for twenty-four students from the 
ages of 13 through 20 years 


The subjects are divided into different age groups, giving the 
number of subjects in each group, sex, range of each nutrient, number of 
subjects in each group, averages, NRC allowances, number below allowances 
and percent of subjects below allowances for calories, protein, fat, 
calcium, phosphorus, iron, thiamine, riboflavin, and ascorbic acid. 


For one male subject, 13 to 15 years of age, the daily intake 
was 1098 calories, which was 34% of the NRC allowances of 3200 dalories,. 
This subject was below allowances. 


For ten male subjects, 16 to 20 years of age, the range was from 
932 to 1912 calories, and the average per person was 1332 calories. 
average figure was 35% of the NRC allowances of 3800 calories. 
or 100% were below allowances. 


For ten female subjects, 13 to 15 years of age, the range was 
from 930 to 1340 calories, and the average per person was 1217 calories, 


Ten subjects 
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The average figure was 47% of the NRC allowances of 2600 calories. Ten 
subjects or 100% were below allowances, 


For three female subjects, 16 to 20 years of age, the range was 
from 1172 to 1420 calories, and the average per person was 1277 caloriese 
The average figure was 53% of the NRC allowances of 2400 calories, Three 
subjects or 100% were below allowances. 


Of the total group of twenty-four subjects, twenty-four wibjeote 
or 100% were below allowances. 


20 Protein 


For one male subject, 13 to 15 years of age, the daily intake 
was 23 gms., which was 27% of the NRC allowances of 85 gms. This subject 
was below the allowance. 


For ten male subjects, 16 to 20 years of age, the range was from 
20 to 38 gms., and the average per person was 28 gms. The average figure was 
28% of the NRC allowances of 100 gms. Ten subjects or 100% were below 
allowances, 


For ten female subjects, 13 to 15 years of age, the range was from 
25 to 38 gms., and the average per person was 29 gms. The average figure 
was 36% of the NRC allowances of 80 gms. Ten subjects or 100% were below 
allowances. 


For three female subjects, 16 to 20 years of age, the range was 
from 29 to 33 gms., and the average per person was 31 gms. The average 
figure was 41% of the NRC allowances of 75 gms. Three subjects or 100% 
were below allowances. 


For the total group of twenty-four ie title twenty-four subjects 
or 100% were below allowances. 


3. Fat 


For one male subject, 13 to 15 years of age, the daily intake 
was 7 gmse, which was 8% of the NRC allowances of 89 gms, This subject 
was below the allowance. 


For ten male subjects, 16 to 20 years of age, the range was from 
3 to 66 gms., and the average per person was 19 gms. The average figure 
was 18% of the NRC allowances of 105 gms. Ten subjects or 100% were below ; 


allowances. 7 
i 
For ten female subjects, 13 to 15 years of age, the range was 
from 5 to 16 gms., and the average per person was 8 gmse The average figure 
was 11% of the NRC allowances of 72 gms. Ten subjects or 100% were below 


allowancés. 


For three female subjects, 16 to 20 years of age, the range was 
from 6 to 16 gmse, and the average per person was 10 gms. The average 
figure was 15% of the NRC allowances of 67 gms. Three subjects or 100% 
were below allowances. 
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For the total group of twenty-four subjects, twenty-four or ‘100% 
were below a oienat tr ' 


4. Calcium 


. For one male subject, 13 to 15 years of age, the daily intake was. 
228 mgs., which was 16% of thé NRC allowances of 1400 mgs. This subject. was 
below the allowance. 


For ten male subjects, 16 to 20 years of age, the range was, from | 
116 to 195 mgse, and the average per person was 148 mgse The average figure 
was 11% of the NRC allowances of 1400 mgs. Ten subjects or 100% were below 
allowance s-< PACE CLL 


For ten female subjects, 135 to 15 years of age, ‘the range was from 
122 to 419 mgs., and the average per person was 209 mgse The average figuré 
was 16% of the NRC allowances of 1300 mgs. Ten subjects or 100% were below, 
allowances. 


For three female subjects, 16 to 20 years of age, the range was 
from 136 to 170 mgs., and the average per person Was 157 mgse Thé average 
figure was 16% of the NRC allowances of 1000 mgs. Three subjects or 100% 
were below allowances. 


For the total group of sean abel subjects, twenty-four ray 
or 100% were below allowances, 


5. # Phosphorus 


For one * male subject, 13 to 15 years of age, the daily intake was 
493 mgs., which was 37% of the NRC allowances of 1320 mgs. This subject 
was below the allowance. 


_. For ten male subjects, 16 to 20 years of age, the range was from 
324 to 699 mgs, and the average per person was 453 mgs. The average. 
figure was 34% of the NRC allowances of 1320 mgse Ten subjeots or 100% were 
below allowances. 


For ten female subjects, 13 to 15 years of age, the range was 
from 402 to 612 mgs.e, and the average per person was 484 mgs. .The average. 
figure. was 40% of the NRC allowances of 1200 mgs. Ten subjects or 100% 
were below allowances. al eels 


For three female subjects, 16 to 20 years of age, the range was from 
455 to 524 MESe, and the average per person was 484 mgs. The average figure 
was 40% of the NRC allowances of 1200 mgs. Three subjects or 100% were 
below allowances. 


For the total group of twenty-four subjects, twenty-four or 100% 
were below allowances. 
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6 Iron 
_ ” Por one male subject, 13 to 15 years of age, the daily intake 
was 7 mgse, which was 47% of the NRC allowances of 15 mgs. This subject 
was below the allowance. 


For ten male subjects, 16 to 20 years of age, the range was 
from 5 to 12 mgse, and the average per person was 7 mgs. The average 
figure was 47% of the NRC allowances of 15 mgs. Ten subjects or 100% 
were below allowances. 


For ten female subjects, 13 to 15 years of age, the range was 
from. 4 to 8 mgs., and the average per person was 6 mgs. The average figure 
was 40% of the NRC allowances of 15 mgse Ton subjects or 100% were below 
allowances. 


For three female subjects, 16 to 20 years of age, there is no 
renge of nutrient value given. The average per person was 7 mgse The 
average figure was 47% of the NRC allowances of 15 mgs. Three subjects or 
100% were below allowances. 


For the total group of twenty-four subjects, twenty-four subjects 
or 100% were below allowances. 


7. Vitamin A 


For one male subject, 13 to 15 years of age, the daily intake 
was 50 I. U., which was 1% of the NRC allowances of 5000 I. U. This 
subject wae below the allowance, 


For ten male subjects, 16 to 20 years of age, the range was from 
10 to 66 I. U., and the average per person was 29 I. U. The average 
figure was 0.5% of the NRC allowances of 6000 I, U. Ten subjects or 100% 
were below allowances, 


For ten female subjects, 13 to 15 years of age, the range was 
from 19 to 51 I. U., and the average per person was 40 I. U. The average 
figure was 0.8% of the NRC allowances of 5000 I. U. Ten subjects or 100% 
were below allowances. 


For three female subjects, 16 to 20 years of age, the range was 
from 40 to 73 I. U., and the average per person was 541. U. The average 
figure was 1% of the NRC allowances of 5000 I. U. Three subjects or 100% 
were below allowances. 


For the total group of twenty-four subjects, twenty-four or 
100% were below allowances. 


8. Thiamine 


For one male subject, 15 to 15 years of age, the daily intake 
was 565 mogs., which was 38% of the NRC allowances of 1500 megs. This 
subject was below the allowance. 
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For ten male subjects, 16 to 20 years of age, the range was from 
393 to 993 mcgs., and the average per person was 650 mcgs. The average 
figure was 38% of the NRC allowances of 1700 mogs. Ten subjects or 100% ., 
were below allowances. ‘ 


- For ten female subjects, 13 to 15 years of age, the range was from 
336 to 820 mogs., and the average per person was 633 mcgs, The average 
figure was 49% of the NRC allowances of 1300 mogse Ten subjects or 100% 
were below allowances, . 


For three female subjects, 16 to 20 years of age, the range was 
from 652 to 1064 mogs., and the averagé per person was 840 mogs. .The average 
figure was 70% of the NRC allowances of 1200 mcgse Three subjects.or 100% _. 
were below allowances. »™ 


For the total group of twenty-four subjects, twenty-four subjects a 
or 100% were below allowances, ad 


9; Riboflavin 


‘For one male subject, 13 to 15 years of age, the daily intake 
was 449-mcgse, which was 22% of the NRC allowances of, 2000 MOES« This, 
subject was below the allowance. 7 7 


_For ten male subjects, 16 to 20 years of age, the range was from 
263.to 584 ms B80. and the average per persan was 432 mcgs, The average 
figure was 17% of the NRC allowances of 2500 megse Ten subjects or 100% | 
were below allowances. 


Foy ten female subjects, 15 to 15 years of age, the range was from 

233 to 557. megse, and the average per person was: 450 mcgs. The average 
figure was 22%. of the NRC allowances of 2000 megs. Ten subjects or 100% | 
were bolow allowances, eae ae 

_ For three female subjects, 16 to 20 years of age, the range was 
from 465 to 586 mcgse, and the average per person was 530 mcgs,. The average 
figure was 24% of the NRC allowances of 1800 megs. Three subjects or _— 
were below allowances. 


For the total group of twenty-four subjects, twenty-four or 100% 
were below allowansese 


a . | 
10. Niacin ’ ROL , wa 


For one male sitnioek, 13 to 15 years of age, the daily intake 


was 11 mgs., Which was 73% of the NRC. allowances of 15 mgs. wes eubject 


was below the allowance. 


For ten: male subjects, 16 to 20 years of age, the range was from 
8 to 13 mgs, and the average per person was 10 mgse The average figure 
was 59% of the NRC allowanses of 17 Reco Ten subjects or 100% were. below 
allowances. Sons a - 
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For ten female subjects, 13 to 15 years of age, the range was from 
9 to 12 mgs., and the average per person was 11 mgse - The average figure 
was 85% of the NRC allowances of 13 mgse Ten subjects or 100% were below 
allowance se 


For three female subjects, 16 to 20 years of age, the range was 
from 10 to 11 mgse, and the average per person was 10 mgs. The average 
figure was 83% of the NRC allowances of 12 mgs. Three subjects or 100% 


were below allowances. 


For the total group of twenty-four subjects, twenty-four subjects 
or 200% wore: below allowances. 


ll. Ascorbic Acid 


For one male subject, 13 to 15 years of age, the daily intake 
was 29 mgs., which was 32% of the NRC allowances of 90 mgs. This subject 
was below the allowance. 


For ten male subjects, 16 to 20 years of age, the range was from 
3 to 21 mgs., and the average per person was 12 mgs. The average figure was 
12% of the NRC allowances of 100 mgs. Ten subjects or 100% were below 
allowances. 


For ten female subjects, 13 to 15 years of age, the range was from 
4 to 20 mgs., and the average per person was 15 mgse The average figure 
was 19% of the NRC allowances of 80 mgse Ten subjects or 100% were below 


allowances. 


For three female subjects, 16 to 20 years of age, the range was 
from 7 to 20 mgse, and the average per person was 12 mgs. The average 
figure was 15% of the NRC allowances of 80 mgse Three subjects or 100% 
were below allowances. 


_ For the total group of twenty-four subjects, twenty-four subjects 
or 100%.were below allowances. 


SUMMARY 


Weekly dietary records of twenty-four students of the Mission 
School, Majuro Village, Majuro Island, from the age of 13 through 20 years 
of age, were studied for daily quantities of calories, protein, fat, calcium, 
phosphorus, iron, Vitamin A, thiamine, riboflavin, niacin, and ascorbic acid. 
These figures were then compared with National Research Council Allowances. 


Taking the total group of twenty-four students, the following 
results were obtained when daily intakes were compared with National 
Research Council .Allowances:; 


le Calories: Twenty-four subjects or 100% were below allowances. 


2. Protein; Twenty-four subjects or 100% were below allowances. 
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3. Fat; Twenty-four subjects or 100% were below allowances. 
4. Calcium: Twenty-four subjects or 100% were below allowances, 
5. Phosphorus: Twenty-four subjects or 100% were below allowances. 


6. Iron; Twenty-four subjects or 100% were below allowances, 


7. Vitamin A;. Twenty-four subjects or 100% were below allowances. 

8, Thiamine: Twenty-four subjects or 100% were below allowances. 

9. Riboflavin: Twenty-four subjects or 100% were below allowances. 
10. Niacin: Twenty-four subjects or 100% were below allowancess 
ll. Ascorbic acid: Sidatitiltuin subjects or 100% were below allowances, 
‘All twenty-four subjects or 100% did not meet NRC ‘allowances for any 


of the nutrients studied, namely, calories, protein, fat, calcium, phosphorus, 
iron, Vitamin A, thiamine, riboflavin, niacin, and ascorbic acid. 
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DIETARY STUDY OF STUDENTS OF THE MARSHALL ISLAND INTERMEDIATE 


SCHOOL AND.THE TEACHER TRAINING SCHOOL 


PURPOSE 


1. To determine the nutritional adequacy of the diet for calories 
and nutrients; ..2.. To compare total calories and nutrients of this school 
‘which was supervised by the United States Navy with others supervised by 
Marshallese; Lin this school, the dietary patterns had changed from the use 
of native foods to the use of imported foods; _/ 3, To complete the survey 
,on Majuro village since most of the children of ages 13 to 15 were at school. 


SUBJECTS . 


The subjects were students of the Intermediate :school who were 
on scholarships from twenty-four islands and atolls of the Marshall Islands, 
The teacher trainees were. also included. The study included 87 students. 
There were 72 male students, of these, 11 students were from 15 to 15 years 
* “of age, 48 students were 16 to 20 years of age, and 13 students over 20. 
years of age. There were 15 female students; of these, 6 students were 
13 to 15 years of age, 8 students were 16-20 years of age; and 1 over 20 
years of age. 


SCHOOLS 


The school was located at Uliga, which was the naval base. The 
Intermediate school was composed of the 7th and 8th grades; while the 
teacher trainees were on rotation, spending one year as teachers in the 
field and one year as trainee in the Teacher Training school. The school 
was financed by funds which were included in the Navy budget for the 
Marshall Islands. The food allowance for each student was about ten 
dollars per month. An increase to about thirteen dollars per person had 
been anticipated. Food supplies were secured through the Naval Supply 
Office. Canned fruits and vegetables, evaporated milk, sugar, rice and 
shortening were available. Fresh fruits and vegetables could be ordered 
but since they were sent on logistic flights once a week, it was difficult 
to supply the whole school with these items. The students were given three 
dollars per month for their toilet articles and for other personal items, 
This allowance did not give them enough money to indulge in between meal 
feedings, so they were dependent on three meals a day at school for their 
nutritional requirements. The students lived in dormitories at the school. 


ACTIVITIES OF STUDENTS 


The daily schedule for the students was as follows: 


6:30 Ge mos Reveille 
6:30-7:50 ae me Clean dormitory and yard 
7:30-8:00 a. me Breakfast 


8:45=11355 a. me Academic classes 
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12 noon-1:30 pe me Lunch period 
1:30-3:30 pe Me Work period 


Male students (teacher trainees and Intermediate school students) 


1. Cleaning 

2. Building 

Se Painting 

4. Repairing fish nets 
5e Copra production 


6. Working with cement to repair buildings, walks and other 
places in need of repair 


7. New construction of buildings and other necessary places 
8. Fishing for school 
Women students 
1. Classes in sewing.and handicrafts 
4:45-5:45 poe me Supper period : 


7:00-9:00 pe. me Study period (when electricity 
is available) 


Once a month three boys or six girls rotate on kitohen duty. A 
day was spent cooking and cleaning the kitchen, 


The kitchen and dining rooms were in a separate building on the 
school grounds. Kerosene lamps were used for light. A wood stove was used 
for cooking and an oven for baking. These rooms were dark with. cement 
flooring. Dishes were washed with cold water; soap was used when available. 
There were no facilities for sterilization. Food was prepared in the kitchen 
or outdoors. A well outside of the kitchen supplied water for washing rice 
and for dishwashing, rainwater from a cistern was used for drinking. 

Adequate storage space for perishables, such as fresh fish, was lacking. 
Therefore, whenever, fish was caught in large numbers, they had to be eaten 


at once. 
METHOD USED FOR STUDY 


Food records were kept for three consecutive days on mimeographed 
sheets. They were for breakfast, lunch, supper and between meal feeding. 
Food was weighed at each meal on Chatillon gram scales and uneaten food was 
reweighed. Between meal feedings were recorded and quantities estimated. 
For composite food products, the weights of the ingredients in the recipe, 
and the weight of the resulting food after cooking, were determined in order 
to calculate from tables of food composition, the nutritive value of each 
food combination. 
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Other data collected were name, age, sex; marital status, 


address, district, weight, height, medical reco 


ae 
FOOD INTAKE RECORDS 


An example of one of the student's int 


Name: E Age: 14 Sex: 
Address: Majuro Intermediate School 
District: Rongelap — 
Weight: 92 pounds ‘Height: 
Medical record: 

Physical complaints: none 


Defects noted on general inspection 
Chronic tonsilitis | 
Ecthyma buttocks 
Chest X-ray” OWE 
Negative 


Tube rowiin skin” 

T Negative. 

r -C Negative 
H Negative 


bt ad 


diva aie “< 
| Negatives —~ 


use BY Stools cis gee Segal 
Stumary or defect hago 
‘Dental = none’ 


Emergency treatment si - dental none - 


Treatment required - none 
February 2, 1951 
a Breakfast 
Pancake | | any 
Sugar cane syrup 


Rice, botied 


rd, and dental record. 


ake record is givens 


M _ Marital status: S 


58 inches — 


oe ee 


¥ 20 ‘se 























Rice, boiled 
Kuban fish, boiled 
Water 

Supper 
Rice, boiled 
Salmon, canned 
Water 
Between meals 


Drinking cooonut, ni (fluid) 
mere (meat) 


Waini (mature coconut meat ) 
February 5, 1951 
Breakfast 
Rice, boiled 


Salmon, canned 


Water 
Lunch 
Doughnut 
Rice, boiled 
Water 
Supper 


Rice, boiled 
Salmon, canned 
Water 
Between meals 


Drinking coconut, ni (fluid) 
mere (meat) 


Waini (mature coconut meat) 


250 


280 
120 


300 


540 
120 


135 


185 


65 


400 


160 


125 


420 
100 


500 


300 
100 





EMS e 


GMB e 


Gils » 
@mse 


@nse 


E58 « 


gms o 


@mse 


emsSe 


EM e 
EMS o 


EMS8e 


@mse 
Ems 
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February 6, 1951 
Breakfast 
Pancake 


Sugar cane syrup — 


Lunch 
Rice, boiled 
‘Salmon, canned 
-'. Water 
Supper 


Rice, boiled 
Salmon, ¢anned — 
Water : | 
| Between meals 
Waini (mature coconut meat ) 


TYPICAL MENUS 


140 


20 


180 
120 


500 


260 


140 


500 


135 


These menus show the type of meals which were 


January 30, 1951 


Breakfast 


, ob +s 





gmse 


Emse 


@se 


Emse 


EMEe 
Os8e 


EMsSe 


served in the school. 


Boiled rice Canned red sockeye salmon 


Black tea with sugar 
Lunch 
Doughnut vas Water 


Supper 


Boiled rice Canned red sockeye salmon 


























-131- 


February 2, 1951 
Breakfast 
Boiled rice Pancake with syrup 
Black tea with sugar 
Lunch 
Boiled. rice Boiled fresh’ Kuban fish 
Black tea with sugar 
February 5, 1951 
Breakfast 
Boiled rice Oniiiena red sockeye salmon 
Black tea with sugar 
Lunch | 
“Doughnut Canned sardines in cottonseed oil 
Canned evaporated milk with water 
Supper 
Boiled rice Canned red‘sockeye salmon | 
Canned milk with water | | 
INGREDIENTS USED IN SOME OF THE FOODS ON THE MENUS 
Beverages 
For each 300 grams of tea, 17.43 grams of sugar were added. 


For each 300 grams of evaporated milk with water, there were 12.64 
grams of evaporated milk. 


Doughnuts 
Yield: 165 doughnuts 
Ingredients 
Flour 53 pounds 
Eggs, powdered 2 pounds 
(whole ) 
Yeast 51 O£0 
Sugar 2 pounds 
Method 


Ingredients were mixed together by hand and fried in deep 
fat until brown. They were eaten cold. 
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Bread 

Yield; 18 loaves 

Ingredients 
Flour. 55 pounds 
Sugar 3 pounds 
Yeast 1/4 pound 
Dried milk 1 pound 

Method 


Regular bread making procedures were followed, Cook was 
trained in Navy,bakery. Baked in wood fire oven. 


Ingredients used in cooking | 
Flour--wheat, hard, enriched bleached 
Sugar--fine granulated white 
Yeast--active dry yeast 
Dried milk--dried whole milk, 26% butter fat 
Dried eggs--spray dried whole eggs 
Sardines--packed in cottonseed and/or soy bean. 011 
‘Rice--converted, 100 pound sacks, Houston Texas brand 
Salmon--Red Sockeye Salmon,, canned 


RESULTS 


Table 12 gives the results of the dietary study of students of 
the Marshall Island Intermediate Schoo] and the Teacher Training School, 
Uliga, Marshall Islands. 


The daily quantities of various nutrients per person and comparison 
with National Research Council Allowances for eighty-seven male and female 
students from the ages of thirteen to over 20 years of age were noted. 


The subjects are divided into different age groups, giving the 
number of subjects in each group, sex, range of each nutrient, number of 
subjects in each group, average, NRC allowances, number below allowances, 
and percent of subjests below allowances for calories, protein, fat, calciun, 
phosphorus, iron, thiamine, riboflavin,.and ascorbic acid. 


l. Calories 


For eleven male subjects, 13 to 15 years of age, the range was 
from 2608 to 4571 calories, and the average per person was 3858 calories. 
The average figure was 120% of the NRC allowances of 3200 calories. Three 
subjects or 27% were below allowances and eight or 73% were above these 
allowances. 


For six female subjects, 13 to 15 years of age, the range was from 
1841 to 3733 calories, and the average per person was 3281 calories. The 
average figure was 125% of the NRC allowances of 2609 calories. One subject 
or 17% was below allowance, and five subjects or 83% were above these 
allowances, 
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For forty-eight male subjects, 16 to 20 years of age, the range 
was from 1851 to 5655 calories, and the average per person was 3253 calories. 
The average figure was 86% of the NRC allowances of 3800 calories, Thirty- 
nine or 81% were below allowances and nine or 19% were above allowances, 


For eight female subjects, 16 to 20 years of age, the range was 
from 2279 to 4161 calories, and the average per person was 3011 calories, 
The average figure was 125% of the NRC allowances of 2400 calories. Two 
subjects or 25% were below allowances and six subjects or 75% were above 
allowances. 


For thirteen male subjects, 20 years and over, the range was 
from 2290 to 3733 calories, and the average per person was 2972 calories. 
The average figure was 99% of. the NRC allowances of 3000 calories. Six 
“subjects or 46% were below allowances, and seven subjects or 54% were 
above allowances. 


For one female subject, 20 years and over, 2236 calories were 
consumed, This figure was 111% of the NRC allowances of 2000 calories. 
This subject was above allowances, 


For the total group of eighty-seven subjects, fifty-one subjects 
or 59% were below allowances, thirty-six subjects or 41% were above 
allowances. 


20 Protein 


For eleven male subjects, 13 to 15 years of age, the range was 
from 85 to 14,2 grams, and the average per person was 115 grams. The 
average was 135% of the NRC allowances of 85 grams. Eleven subjects or 
100% were above allowances, 


For six female subjects, 13 to 15 years of age, the range was 
from 65 to 137 grams, and the average per person was 104 grams, The 
average was 130% of the NRC allowances of 80. grams. One subject or 17% 
was below allowances and five subjects or 83% were above these allowances, 


For forty-eight male subjects, 16 to 20 years of age, the range 
was from 73 to 178 grams, and the average per person was 116 grams. The 
average was 116% of the NRC allowances of 100 grams, Fourteen subjects 
or 29% were below allowances and thirty-four or 71% were above the ! 


allowances, 


For eight female subjects, 16 to 20 years of age, the range was 
from 48 to 153 grams, and the average per person was 98 grams. Two 
subjects or 25% were below allowances and 6 subjects or 75% were above 
these allowances. 


For thirteen male subjects, 20 years and over, the range was 
from 96 to 168 grams, and the average per person was 118 grams. The 
average was 168% of the NRC allowances of 70 grams. No one was below 
allowances and thirteen or 100% were above the allowances. 
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For one female subject, 20 years and over, the daily intake 
was 83 grams. This was 138% of the NRC allowances of 60 grams. This 
subject was above the allowance. 


For the total group of eighty-seven subjects, seventeen subjects 
or 20% were below allowances and seventy subjects or 80% were above 
allowances. 


36 Fat 


For eleven male subjects, 13 to 15 years of age, the range was 
from 31 to 141 grams, and the average per person was 85 grams, The 
average was 95% of the NRC allowances of 89 grams, Six subjects or 55% 
were below allowances and five subjects or 45% were above the allowance. 


For six female subjects, 13 to 15 years of age, the range was 
from 29 to 118 grams, and the average per person was 81 grams, The 
average was 112% of the NRC allowances of 72 grams, Two subjects or 33% 
were below allowances and four subjects or 67% were above allowances. 


For forty-eight male subjects, 16 to 20 years of age, the range 
was from 21 to 200 grams, and the ‘average per person was 70 grams. The j 
average was 67% of the NRC allowances of 105 grams, Forty-two subjects or 
88% were below allowances and six subjects or 12% were above allowances, 


For eight female subjects, 16 to 20 years of age, the range was 
from 27 to 148 grams, and the average per person was 70 grams, The 
average was 104% of the NRC allowances of 67 grams. Five subjects or 63% 
were below allowances and three subjects. or 37% were above these allowances, 


For thirteen male subjects, 20 years and over, the range was from 
29 to 87 grams, and the average per person was 61 grams. The average was 
73% of the NRC allowances of 83 grams. Eleven subjects or 85% were below 
allowances and two or 15% were above the allowances. 


For one female subject, 20 years and over, the total grams of 
fat was 42 grams. This was 75% of the NRC allowances of 56 grams. This 
subject was below allowances, 


For the total group of eighty-seven subjects, sixty-seven subjects 
or 77% were below allowances and twenty subjects or 23% were above allowances. 


4. Calcium 


For eleven male subjects, 13 to 15 years of age, the range was 
from 492 to 1052 mgs., and the average per person was 784 mgs, The average 
was 56% of the NRC allowances of 1,00, Eleven subjects or 109% were below | 


allowances, 


For six female subjects, 13 to 15 years of age, the range was from 
405 to 1163 mgs., and the average per person was 725 mgs. The average was 
56% of the NRC allowances of 1300 mgs. Six subjects or 100% were below 
allowances, 
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For forty-eight male subjects, 16 to 20 years of age, the range 
was from 436 to 1911 mgs., and the average per person was 825 mgs. The 
average was 59% of the NRC allowances of 1400 mgs, Forty-six subjects 
or 96% were below allowances and two or 4% were above allowances, 


For eight female subjects, 16 to 20 years of age, the range 
was from 216 to 1432 mgs., and the average per person was 675 mgs, The 
average was 67% of the NRC allowances of 1000 mgs. Seven subjects or 88% 
were below allowances and one subject or 12% was above the allowance, 


For thirteen male subjects, 20 years and over, the range was 
from 607 to 1712 mgs., and the average per person was 926 mgs. The average 
was 93% of the NRC allowances of 1000 mgs, Nine subjects or 69% were be- 
low allowances and four subjects or 31% were above allowances. 


For one female subject, 20 years and over, the total intake of 
calcium was 631 mgs. This was 63% of the NRC allowances of 1000 megs, 
This subject was below allowances. 


For the total group of eighty-seven subjects, eighty subjects 
or 92% were below allowances and seven subjects or 8% were above allowances, 


5. Phosphorus 


For eleven male subjects, 13 to 15 years of age, the range was 
from 1079 to 2089 mgs., and the average per person was 1487 mgs. The 
average was 112% of the NRC allowances of 1320 mgs, Four subjects or 
36% were below allowances and seven subjects or 64% were above allowances. 


For six female subjects, 13 to 15 years of age, the range was 
from 751 to 1637 mgs., and the average per person was 1362 mgs. The 
average was 113% of the NRC allowances of 1200 mes. One subject or 17% 
was below the allowance and five subjects or 83% were above allowances, 


For forty~eight male subjects, 16 to 20 years of age, the range 
was from 996 to 2159 mgs., and the average per person was 1515 mgs. The 
average was 115% of the NRC allowances of 1320 mgs, Twelve subjects or 
25% were below allowances and thirty-six subjects or 75% were above allowances, 


For eight female subjects, 16 to 20 years of age, the range was 
from 597 to 2064 mgs., and the average per person was 1230 mgs. The average 
was 102% of the NRC allowances of 1200 mgs. Four subjects or 50% were 
below allowances and four subjects or 50% were above allowances, 


For thirteen male subjects, 20 years and over, the range was from 
1018 to 2135 mgs., and the average per person was 1480 mgs, The average 
was 111% of the NRC allowances of 1320 mgs. Three subjects or 23% were 
below allowances and ten subjects or 77% were above allowances. 


For one female subject, 20 years and over, the total mgs. of 
phosphorus was 1118 mgs. This was 85% of the NRC allowances of 1320 mgs. 
This subject was below the allowance, 
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For..the.total. group of::eighty-seven subjects, twenty-five subjects or 29% 
were. below allowances and sixty-two. subjects or 71% were above allowances, 


6. Iron 


For eleven male subjects, 13 to 15 years of age, the range was 
from.7.to 26 mgs., and the average per person was 16 mgs, The average was 
107% of .the NRC allowances of 15 MES 2 Five subjects or 45% were below 
allowances and six subjects or 55% were above allowances. 


For six female subjects, 13 to 1S. years of age, the range was 
from 5 to 21 mgs. and the average per person was 13 mgs, The average was 
87% of the NRC allowances of 15 MES o Four subjects. or 67% were below 
allowances and two subjects or 33% were above allowances. 


For. forty-eight male subjects, 15 to 20 years of age, the rangé 
was from 5 to 28 mgs., and the average per person was 13 mgs; The average 
was 87% of the NRC allowances of 15 mgs, Twenty-nine subjects or 60% were 
below allowances and nineteen emote or 40%: were above allowances. 


For eight female subjects, 16 to 20 years of age, the range was 
from 6 to 17 mgs., and the average per person was 11 mgs, The average was 
73% of the NRC allowances of 15 mgs. Six subjects or 75% were below -: ' 
allowances and two omjete or 25% were above allowances. 


For thirteen mabe suhiaches 20 years and: over, the range was from . 
7 to 18.mgs., and the average per: person;was 1l-mgs; The‘average was 92% 
of the NRC allowances of 12.mgs,.- Seven: subjects or 54% were below ‘allowances 
and six subjects or 46% were above allowances. 


For one female subject, 20 years: and over. the,iron content was 
7 mgs. This was 58% of the NRC allowances of lens MgSo This subject was 
below the allowance, id ‘ 


; For the total group of, eighty-seven students, fifty~two' subjects 
or 60% were below allowances. and charte-five subjects. or 40% were above 
allowances. . 


7. Vitamin A 


For eleven male subjects, 13 to 15 years of: age, the range 
was from 320 to 5844 I. U. and the average per person was 1666 I. U... The 
average was 33% of the NRC allowances of 5000 I. U. Ten subjects or 91% 
were below allowances and one subject or 9% was above the allowance. 


For six female subjects, 13 to 15 years of age, the range was from 
286 to 609 I. U. and the average per person was 479 I. U. The average was 
10% of the NRC allowances of _ I. U. Six subjects or 100% were below 
allowances. 


For forty-eight male vine 16 to 20 years of age, the range 
was from 233 to 7085 I. U. and the average per person was 1805 I. U. The 
average was 30% of the NRC allowances of 6000 I. U. Forty-five subjects 
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or 94% were below allowances and three subjects or 6% were above allowances, 


For eight female subjects, 16 to 20 years, the ~ was from 
306 to 10,187 I. U. and the average per person was 2431 I. U. The average 
was 49% of the NRC allowances of 5000 I.. U. Seven subjects or 88% were 
below allowances and one subject or 12% was above the allowance. 


For thirteen male subjects, 20 years and over, the range was 
from 482 to 5530 I. U. and the average per person was 2062 I, U. The 
average was 41% of the NRC allowances of 5000 I. U. Eleven subjects or 
85% were below allowances and two subjects or 15% were above allowances, 


For one female subject, 20 years and over, the vitamin A content 
was 1171 I. U. This was 23% of the NRC allowances of 5000 I. U, This 
subject was below the allowance, 


For the total group of eighty-seven students, eighty subjects or 
92% were below allowances and seven subjects or 8% were above allowances. 


8, Thiamine 


For eleven male subjects, 13 to 15 years of age, the range was 
from 934 to 3049 megs.,and the average per person was 1686 mcgs. The 
average was 112% of the NRC allowances of 1500 megs. Five subjects or 45% 
were below allowances and six subjects or 55% were above allowances, 


For six female subjects, 13 to 15 years of age, the range was 
from 767 to 1822 megs. and the average per person was 1450 mcgs,. The average 
was 111% of ‘the NRC allowances of 1300 mcgs. One subject or 17% was below 
the allowance and five subjects or 83% were above allowances. 


For forty-eight male subjects, 16 to 20 years of age, the range 
was from 572 to 3188 mcegs., and the average per person was 1410 mcrs. The 
average was 83% of the NRC allowances of 1700 mcgs. Thirty-nine subjects 
or 81% were below allowances and nine subjects or 19% were above allowances. 


For eight female subjects, 16 to 20 years, the range was from 
831 to 1600 mcegs., and the average per person was 1162 mcgs. The average 
was 97% of the NRC allowances of 1200 megs. Five subjects or 63% were be- 
low allowances and three subjects or 37% were above allowances. 


For thirteen male subjects, 20 years and over, the range was 
from 993 to 2112 mcgs., and the average per person was 1361 mcgs. The 
average was 91% of the NRC allowances of 1500 megs. Nine subjects or 69% 
were below allowances and four subjects or 31% were above allowances. 


For one female subject, 20 years and over, the thiamine content 
was 826 megs. This .was 83% of the NRC allowances of 1000 mcgs. Mids 
subject was below the allowance, 


For the total group of eighty~seven asin sixty subjects or 
69% were below allowances and twerity~seven ‘subjects or 31% were above 
allowances, 














9. Riboflavin 
For eleven male subjects, 13 to 15 years of age, the range was 
from 605 to 2396 mcgs., and the average per person was 1109 mcgs. The 
average was 55% of the NRC allowances of 2000 megs, Ten subjects or 91% 
were below allowances and one subject or 9% was above the allowance, 


For six female subjects, 13 to 15 years of age, the range was from 
496 to 1255 megs., and the average per person was 966 megs, The average 
was 48% of thé NRC allowances of 2000 megs. Six whjecte or 100% were 
below: aliowanices. « 


“For forty-eight male eda 16 to 20 years of age, the range 
was from 511 to 2107 mcgs., and the average per person was 1147. The 
average was 46% of the NRC allowances of 2500 megs, Forty-eight subjects 
or 100% were below allowances. ) 


*. For eight female subjects, 16 to 20 years, the range was from 464 
to 1495'mcgs., and the average per person was 912 mcgs, The average was 
51% of the NRC allowances of 1800 megs, Eight subjects or 100% were below 
allowances, 


For thirteen male subjects, 20 years and over, the range was from 
840 to.1936 mcgs., and the average per person was 1179 megs; The average 
was 65% of the NRC allowances of 1800 megs. Twelve’ subjécts or 92% were 
below allowances and one subject or 8% was above the allowance, : 


For one female subject, 20 years and over, the riboflavin content 
was 814:megs, This was 54% of: the NRC allowances’ of: 1500 megs. This _ 
subject was below the. allowance, 


For the.total group of cianancieioen students, eighty-five subjects 
or 98% were below allowances and two subjects or 2% were above allowances. 


10. Niacin 


For eleven male subjects, 13 to 15 years of age, the range was 
from 11 to 41 mgs., and the average per person was 27 mgs. The average was 
180% of the NRC allowances of 15 mgs, One subject or 9% was -below the 
allowance and ten subjects or’ 91% were above allowances. 


For six female subjects, 13 to 15 years of age, the range was 
from 15 to 31 mgs., and the average per personiwas 26 mgs, The average 
was 200% of the’ NRC aLianneve of 13 mgs. Six subjects or 100% were above | 
allowances. . 


For Surigutape male subjects, 16 to 20 years of age, the range 
was from 13 to 37 mgs., and‘the average per person‘was 26 mgs. The average 
was 153% of the NRC allowances of 17 mgs. One subject or 2% was below , 
allowances and forty-seven subjects or 98% were above allowances, 


For eight female subjects; 16 to'20 years, the range was from 
17 to 35 mgs., the average per’ pérson was’20 mgs. The ‘average was 166% 
of the NRC allowances of 12 mgs. 














Eight subjects or 100% were above allowances. 
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For thirteen male subjects, 20 years and over, the range was from 
17 to 31 mgs., and the average per person was 24 mgs, The average was 160% 
of the NRC allowances of 15 mgs. One subject or 8% was below the allowance 
and twelve subjects or 92% were above allowances. 


For one female subject, 20 years and over, the niacin content was 
15'mgs- This was 150% of the NRC allowances of 10 mgs. This ‘subject was 
above the allowance. 


For the total group of eighty-seven students, three subjects or 
L% were below allowances and eighty-four subjects or 96% were above allowances. 


ll. Ascorbic Acid 


For eleven male subjects, 13 to 15 years of age, the range was 
from 0 to 120 mgs., and the average per person was 27 mgs. The average was 
30% of the NRC allowances of 90 mgs. Ten subjects or 91% were below 
allowances and one subject or 9% was below the allowance. 


For six female subjects, 13 to 15 years of age, the range was 
from 0 to 29 mgs., and the average per person was 14 mgs. The average was 
17% of the NRC allowances of 80 mgs. Six subjects or 100% were below 
allowances, 


For forty-eight male subjects, 16 to 20 years of age, the range 
was from 0 to 129 mgs., and the average per person was 23 mgs. The average’ 
was 23% of the NRC allowances of 23 mgs, Forty-three subjects or 90% were 
below allowances and five subjects or 10% were above allowances, 


For eight female subjects, 16 to 20 years, the range was from 0 
to 224 mgs., and the average per person was 40 mgs, The average was 50% _ 
of the NRC allowances of 80 mgs. Seven subjects or 88% were below allowances 
and one subject or 12% was above the allowance, 


For thirteen male subjects, 20 years and over, the range was 
from 0 to 44 mgs., and the average per person was 8 mgs. The average was 
11% of the NRC allowances of 75 mgs. Thirteen subjects or 100% were below 
allowances, 


For one female subject, 20 years and over, the total niacin con- 
tent was 9 mgs. This was 13% of the NRC allowances of 70 mgs. This — 
subject was below the allowance, ; 


For the total group of eighty~seven students, eighty subjects or” 
92% were below allowances and seven subjects or 8% were above allowances, 


} 
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SUMMARY 


Three day dietary records of eighty-seven students at the 
Marshall Island Intermediate School and Teacher Training School at 
Uliga, Marshall Islands, from the ages of 13 to 20 years and over, were 
studied for daily quantities of calories, protein, fat, calcium, phosphorus, 
iron vitamin A, thiamine, riboflavin, niacin and ascorbic acid. These 
figures were then compared with National Research Council Allowances, 


Taking the total group of eighty-seven students, the following 
‘fesults were obtained when daily intakes were compared with NRC allowances, 


1, Calories: Fifty-one subjects or 59% were below allowances, 
thirty-six subjects or 41% were above allowances, 


2. Protein: Seventeen subjects or 20% were below allowances, 
seventy subjects or 80% were above allowances, ~ 


3. Fat: Sixty-seven subjects or 77% were below allowances, 
twenty subjects or 23% were above allowances. 


x Calcium: Eighty subjects or 92% were below allowances, 
seven subjects or 8% were above allowances. 


5. Phosphorus: Twenty-five subjects or 29% were below allowances, 
sixty-two subjects or 71% were above allowancés. 


6. “Ions”: Fifty~two subjects or 60% were below allowances, 
thirty-five subjects or 40% were above allowances. 


7. Vitamin A: Eighty subjects. or 92% were below allowances , 
seven subjects or 8% were above allowances. 3 


8. Thiamine: Sixty subjects or 69% were below allowances, 
twenty-seven subjects or 31% were above allowances. 


; 9. Riboflavin: Eighty-five subjects or 98% were below 
allowances, two subjects or 2% were above ‘allowances. 


10. Niacin: Three subjects or 4% were below allowances, eighty~ 
four subjects or 96% were above allowances. | 


ll. Ascorbic acid: Eighty subjects or 92% were below allowances, 
seven subjects or 8% were above allowances, 


Ninety-six percent of the subjects met the NRC allowances for 
niacin; 80% of the subjects met the NRC allowances for protein; and 71% 
of the subjects met the NRC allowances for phosphorus, 


Ninety-eight percent of the subjects were below allowances for 
riboflavin, Ninety-two percent of the subjects were below allowances for 
calcium, vitamin A, and ascorbic acid. Seventy-seven percent of the subjects 
failed to meet NRC allowances for fat; 69% of the subjects failed to meet 
NRC allowances for thiamine; 60% of the subjects failed to meet NRC allowances 
for iron; and 59% of the subjects failed to meet NRC allowances for calories, 
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SUMMARY OF DAILY QUANTITIES OF VARIOUS NUTRIENTS PER PERSON IN THE THREE 
MARSHALLISE SCHCOLS AND COMPARISON WITH NATIONAL RESEARCH COUNCIL ALLOWANCES, 


PURPOSE 


To compare the daily quantities of various nutrients per person 
and comparison with National Research Council Allowances between three 
Marshallese Schools, The Marshall Island Intermediate School and Teacher 
Training School (an example of a school for Marshallese students administered 
and financed by the U. S. Navy); the other two, the Marshall Christian 
Training School and the Mission School, were examples of schools for 
Marshallese students administered and financed by Marshallese, 


PROCEDURE AND METHODS USED 


Given under section for each individual school, 


RESULTS 


Table 13 summarizes the daily quantities of various nutrients 
per person and compares them with National Research Council Allowances 
for female subjects from three schools in the Marshall Islands: . The 
Marshall Island Intermediate School and the Teacher Training School at 
Uliga, -the Marshall Christian Training School at Ronron, and the Mission 
School at Majuro Village, Majuro Island, 


There were 163 male and female subjects, of which 80 were female 
students. 


There were four subjects, ages 10 to 12 years from the Marshall 
Christian Training School, 


Thirty subjects, ages 13 to 15 years; of these, fourteen were 
from the Marshall Christian Training School, ten subjects from the Mission 
School, and six subjects from the Marshall Island Intermediate School. 


There were 45 subjects ages 16 to 20 years: 34 subjects from 
the Marshall Christian Training School; three subjects from the Mission 
School; and eight subjects from the Marshall Island Intermediate School, 
There was one subject over 20 years of age from the Marshall topes Inter-— 
mediate School, 


The average intakes, NRC allowances, percent of allowances, 
percent of subjects below allowances, for calories, protein, fat, calcium, 


phosphorus, vitamin A, thiamine, riboflavin, niacin, and ascorbic acid are 
given ° 


I. FEMALES 


ae 10 to 12 years of age 





1. For four female subjects, 10 to 12 years of age from the 
Marshall Christian Training School, the daily quantities of various nutrients 














‘OOT O° ° : COT LT OOT bg’ >> LE Oot “€€ “Zt Lt | -- SeoUeMOTTE 
ss. , ee Stn imme eS Bas ys ie eae mMOToq sqoefqns jo ” 
LT  °  ~=— |= OT ig =. «LTT 9S @TlT -O£€T S2@L: . seoueMOTTeS jo ¥ © 
0g €T 0002 OOET )=(000S ST .-002T OO€T 2h 08 0092 ‘ SOOURMOTTE OUN 
T 9% 994 osit 6L% €T ZIET Sel Ts "OT Tse “© eyequT esereay 
(9) Tooyss eyeTpeutoezuy” pueTs] TTeyssey 
OOT OOT OOT. OOT OT OOT OOT OOT OT OOT ‘COT -  geoueMOTTe 
. pa . “‘moteq syoofqns jo ¥ 
6T $8 ez 64 8°0 oy ov <9T = TT -:9€ Lt SOOUeMOTTe JO ¥ 
08 €T 000g ~=6—:«dCDET._—Ss«é000S St ooztT OOfT -2L: 08 0092 SOOURPMOTTE DUN 
ST TT. 0S? €€9 sO 9. "eY 602 : 8 6z =—s LT2T exeUT ssersAy 
: . sie (OT) Tooyss uotesTW 
OOT TL OOT OOT. £6 €6 -€6 “OOT- OOT OCT -OOT SOOUeMOTTE 
7 : ) : moTeq sqoefqns jo x 
Te LL Sz €¢-— sak G 09 88 SE "6 - el 08 SOoUeMOTTE JO ¥ - 
0g €T  o00%e O0€T 0005 ST... OO@T OOET:. 22 “08 0092 | SOOUBMOTTE DUN 
LT OT 867 069 S78% 6 "SOT . 96% 6€ 9S 0L0z eyeqT eseroAy 
4 ; (71) Tooyss Sututery uerqstay) TTeysszey 
ve ' , Seah GT 04 ET Sosy 
rd ‘ 
t Lae : : , 
OOT $z OOT SL OOT OOtT...SL  .-00T~ OOT: SL SL SOOUEMOTTS 
' a : MOTeq sqoefqns Jo ¥ 
Tz 80T LE 88 0” GL. 1% le 6 19H SOOUEMOTTE JO Y 
GL eT OOStT O02T 00S% eT. . OO@T “OOZ7T 69° OL 0082 . -SSQUeMOTTE DUN 
9T €T 719. 8 9S0T 96LT 6 “2ETT-. of 27. 99 #8 Dee - eyequT eseroay 


- ¥(47) Tooyss Suyuyed] ueTystay) Treyssey 




















. sie3d [e) Sosy 
TG a io a TT ww | a ee 
ptoy ‘UTO © UTAETJ sum. y ULM UOT snsoyg wmTO yeq uTey sets 
OTqioosy BTN -OQTH "TUE = -84TA sou -Ted 01g -OTeD 
so Temed 
Ferny Arey £q 


SeDUEMOTTY TTouNoOD Yyoressey TeuctieN U4TM SUOsTedm0D pue STooyos - epeTTeysren ecru] 
eu} UT uostag sed squeTIqNY SsnoTIeA JO sotyTyueNn: ATreq yo Areumms 


“€T eTaqey 








‘*porpngs. sqoofqns Jo sequmu eqyeotput { ) UT SMPTE x 


. ? : 
- ‘ ~ : yd . 7 


OOT ° 0° OOtT °00OT OOT ‘OOT~ OOT - COT OCOT 0 O —s soouemoTTe 


: | . MoTeEq syoofqns jo ¥ 
€T OST 4G €3 €z 96 Sg €9 a ss CC: _ SOsWeMOTTE-JO ¥ 
OL OT ‘00ST ~- OCOT “000$ .. 21 OZET OOOT. 95 09 0002 _ seoUeMOTTPE DUN 


>» St WTS 923 TLTT L ‘STTIT - TE9Q 7 £8 9£27z SYST eFeso3ay . 
: mI Bs (1) TOs exeTpomISyUy PueTST TTeyssey 
: _ a2dA0 pue SigeA 02 soesy 











88 0 oot  €9 88 SL: 0S 1 $8 2 :€9 <$e Se ‘SOOURMOTTE | 
7": 2 MOTeOqG sqoefqus joy 
0S 99T TS lo 6&4 . EL . *eOT 9 = *00T:«=L TET «SST | SOOUBMOTTS JO ¥ © 
, 08 A OOST - OO2T ~000$ . ST .. 00@T : COOT . LI GL ‘00% |: _ SeouUeMOTTe UN 
ot 0” 02 Zt 4. eoTl tee «= «TT | O€eT  SL9s 7 OL =: 86 TIOE : eyeiut oeBereay - 
ms : m (2) Toouss SxeTpoulezUy pueTST TTeysseyy . 
” % .. oe a ag: Se Gee. SOOURMOTTE 
OOT . O0T OOT . OOT -OOT OOT = O00T * GOT ~ -:00T -00T OOT - < moto sqoefqns jo ¥ 
cT es :- OL -T ‘ae, ON — > T7 €S 7 _ seoueMoTTe jo ¥ 
08 CT. - 608T O0OzT . 0006 «ST ©  OOeT::.QE00T 49 -SL 00% _. SseoUeMOTTe DUN 
eT OT. O€S 0: a 6 - 2 @ ney. -8ST~ Ot 8 <Te . Leet “ eyequt aderoay 
2 row Le Ss ‘2 (€) _ Tooyssg uoTsstyH - 
OCT 95 oot %% <6 Oot: 2 *“OOT: $8 -T £2 * gaoUeMOTTR 
: ; - me MoTaq sqyoefqns jo ¥ 
lz OOT TE <9 oo . “ee Ath €9 6L T6 “" geouemoTTe jo ¢ . 
08 © eT OOST OOZT 0005 ST COZT OOOT ~L9 GL 002 SOOUCMOTTE DUN 
22 eT eS 9SL G88e 6 * ZOTT i rr Al 6S ~glTz - eyequt eser0ay 
. (7€) Tooyss suyured], ueTYsSTIug TTeyssey 
. sievdA OZ 09 OT Sasy 
DIOY UTS . UTARPTF SUTM Y UTM UOoJT snzoud umt> eq Uursey sets 
oTqQioosy —P TN —oqTy -eTu, -edTA -sougj -Ted -Olg -OT®) 














~152- 


per person and comparison with NRC allowances are summarized here: 


1. Calories: average intake was 2300 calories, which was’ 
92% of the NRC allowances of 2500 calories. 75% of the subjects were 
below allowances. 


2. Protein: average intake was 66 gms., which was 94% of 
the NRC allowances of 70 gms. 75% of the subjects were below allowances, 


3. Fat: average intake was 42 gms., which was 61% of the 
NRC allowances of 69 gms. 100% of the subjects were below allowances, 


4. Calcium: average intake was 440 gms., which was 37% 
of the NRC allowances of 1200 mgs. 100% of the subjects were below 
allowances, 


5e Phosphorus: average intake was 1132 mgs., which was 
94% of the NRC allowances of 1200 mgs, 75% of the subjects were below 
allowances, 


6. Iron: average intake was 9 mgs., which was 75% of the’ 
NRC allowances of 12 mgs, 100% of the subjects were below allowances. 


7. Vitamin A: average intake was 1796 I. U., which was 40% 
of the NRC allowances of 4500 I, U. 100% of the subjects were below 
allowances, 


8. Thiamine: average intake was 1056 megs., which was 88% 
of the. NRC allowances of 1200 megs. 75% of the subjects were below allowances, 


9. Riboflavin: average intake was 672 mcgs., which was 37% 
of the NRC allowances of 1800 mcgs. 100% of the subjects were below 
allowances. 


10, Niacin: average intake was 13 mgs,, which was 108% of the: 
NRC allowances of 12 mgs, 25% of the subjects were below allowances, 


ll. Ascorbic acid: average. intake was 16 mgs., which was 
21% of the NRC allowances of 75 mgs. 100% of the subjects were below 
allowances, 


100% of the subjects were below allowances for fat, calcium, 
iron, vitamin A, riboflavin, and ascorbic acid; 75% of the subjects were 
below allowances for calories, protein, phosphorus, and thiamine. 25% of 
the subjects were below allowances for niacin and 75% were above allowances. 


b. 13 to 15 years of age 


1. For fourteen female subjects, 13 to 15 years of age from 
the Marshall Christian Training School, the daily quantities of various 
nutrients per person and comparison with NRC allowances are summari zed here: 


1. Calories: . average intake was 2070 calories whicli was 60% 
of the NRC allowances of 2600 calories. 100% of the subjects were below 
allowances, 




















-153- 


2. Protein: average intake was 58 gms., which was 72% of 
the NRC allowances of 80 gms, 100% of the subjects were below allowances. 


3, Fat: average intake was 39 gms., which was 54% of the 
NRC allowances of 72 gms. 100% of the subjects were below allowances. 


| 4. Calciutiz average intake was 496 mgs., which was 38% of 
the NRC allowances of 1300 mgs, 100% of the subjects were below allowances, 


5. Phosphorus: average intake was 1054 mgs., which was 
88% of the NRC allowances of 1200 mgs. 93% of the subjects were below 
allowances, 


6, Iron: average intake was 9 mgs., which was 60% of the 
NRC allowances of 15 mgs, 93% of the subjects were below allowances. 


7, Vitamin A: average intake was 2845 I. U., which was 57% 
of the NRC allowances of 5000 I. U. 93% of the subjects were below allowances, 


8, Thiamine: average intake was 690 mcgs., which was 53% 
of the NRC allowances of 1300 mcgs, 100% of the subjects were below aL LqQeness. 


.§, Riboflavin: average intake. was 498 megs., which was 25% 
of the NRC allowances of 2000 megs. 100% of the subjects were below allowances, 


10, Niacin: average intake was 10 mgs., which was 77% of the 
NRC allowances of 13 mgs. 71% of the subjects were below allowances. 


11. Ascorbic acid: average intake was 17 mgs., which was 21% 
of the NRC allowances of 80 mgs, 100% of the subjects were below allowances. 


100% of the subjects were below allowances for calories, protein, 
fat, calcium, thiamine, riboflavin, and ascorbic acid; 93% of the subjects 
were below allowances for phosphorus , iron and vitamin A; 71% of the sub- 
jects were below allowances for niacin, 


2, For ten female subjects, 13 to 15 years of age, from the 
Mission School, the daily quantities of various nutrients per pane and 
comparison with NRC allowances are summarized. heres : 


1. Calories: average intake was 1217 calories which was 47% 
of the NRC allowances of 2600 calories, 100% of the subjects were below 
allowances, : 


2. Protein: average intake was 29 gms., which:was 36% of 
the NRC allowances of 80 gms, 100% of the subjects were below allowances. 


3. Fat: average intake was 8 gms., which was 11% of the NRC 
allowances of 72 gms. 100% of the subjects were below allowances, 


4, Calcium: average intake was 209 mgs., which was 16% of 
the NRC allowances of 1300 mgs. 100% of the subjects:were below allowances. 


56 Phosphorus: “average intake was 48h MgSe, which was 40% 
of the NRC allowances of 1200 mgs. 100% of the subjects were below allowances, 
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6. Iron: average intake was 6 mgs., which was 40% of the 
NRC allowances of 15 mgs. 100% of the subjects were below allowances, 


7. Vitamin A: average intake was 40 I. U., which was 0.8% 
of the NRC allowances of 5000 I. U. 100% of the subjects were below allowances, 


8, Thiamine: average intake was 633 megs., which was 49% of 
the NRC allowances of 1300 mcgs. 100% of the subjects were below allowances. 


9. Riboflavin: average intake was 450 mcgs., which was 22% 
of the NRC allowances of 2000 mcgs. 100% of the subjects were below 
allowances. 


10. Niacin: average intake was 11 mgs., which was 85% of the 
NRC allowances of 13 mgs. 100% of ‘the subjects were below allowances, 


ll, Ascorbic acid: average intake was 15 mgs., which was 19% 
of the NRC allowances of 80 mgs. 100% of the subjects were below allowances. 


100% of the subjects were below allowances for all the nutrients, 
‘namely, calories, protein, fat, calcium, phosphorus, iron, vitamin A, thiamine, 
riboflavin, niacin and ascorbic acid. 


3. For six female subjects, 13 to 15 years of age, from the 
Marshall Island Intermediate School, the daily quantities of various nutrients 
per person and comparison with NRC allowances are summarized here: 


1. Calories: average intake was 3281 calories, which was 125% 
of the NRC allowances of 2600 calories. 17% of the subjects were below 
allowances, 


2. Protein: average intake was 104 gms., which was 130% of 
the NRC allowances of 80 gms. 17% of the subjects were below allowances, 


3. Fat: average intake was 81 gms., which was 112% of the 
NRC allowances of 72 gms. 33% of the subjects were below allowances. 


4. Calcium: average intake was 725 ‘mgs., which was 56% of 
the NRC allowances of 1300 mgs. 100% of the subjects were below allowances, 


5. Phosphorus: average intake was 1362 mgs., which was 113% 
of the NRC allowances of 1200 mgs, 17% of the subjects were below allowances. 


6. Iron: average intake was 13 mgs., which was 87% of the 
NRC allowances of 15 mgs. 67% of the wb Jeske were below allowances. 


7. Vitamin A: average intake was 479 I, U., which was 10% 
of the NRC allowances of 5000 I. ie 100% beg the subjects were below _ 
allowances, 


8, Thiamine: average intake was 11,50 mcgs:, which was 111% 
of the NRC allowances of 1300 megs. 17% of the subjects were below 


allowances, 
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9. Riboflavin: average intake was 966 mcgs., which was 48% 
of the NRC allowances of 2000 mcgs, 100% of the subjects were below 
allowances, 


10. Niacin: average intake was 26 mgs., which was 200% of 
the NRC allowances of 13 mgs. None of the subjects were below allowances, 


ll. . Ascorbic acid: average intake was 14 mgs., which was 17%’ 
of the NRC allowances of 80 mgs, 100% of the subjects were below allowances, 


100% of the subjects were below allowances for calcium, vitamin A, 
riboflavin, and ascorbic acid; and 67% of the subjects were below allowances 
for iron, 33% of the subjects were below allowances for fat. For calories, 
protein, phosphorus, and thiamine only 17% of the subjects were below 
allowances and 83% of the subjects were above allowances, All subjects or 
100% were above allowances for niacin, 


c. 16 to 20 years of age 





1. For thirty-four female subjects, 16 to 20 years of age, from 
the Marshall Christian Training School, the daily quantities of various 
nutrients per person and comparison with NRC allowances are summarized here: 


1. Calories: average intake was 2178 calories, which was 91% 
of the NRC allowances of 2400 calories, 73% of the subjects were below 
allowances. 


2. Protein: average intake was 59 gms., which was 79% of the 
NRC allowances of 75 gms. 91% of the subjects were below allowances, 


3, Fat: average intake was 42 gms., which was 63% of the 
NRC allowances of 67 gms. 85% of the subjects were below allowances, 


fi Calcium: average intake was 445 mgse; which was 44% of 
the NRC allowances of 1000 mgs. 100% of the subjects were below allowances, 


5. Phosphorus: » average intake was 1102 mgs., which was 92% 
of the NRC allowances of 1200 mgs. 82% of the wm jects were below allowances, 


6. Iron: average intake was 9 mgs., which was 60% of the 
NRC allowances of 15 mgs, 100% of the subjects were below allowances. 


7, Vitamin A: average intake was 2885 I, U., which was 58% 
of the NRC allowances of 5000 I. Uj. 94% of the subjects were below allowances, 


8. Calcium: average intake was 756 mgs., which was 63% of the 
NRC allowances of 1200 mgs. 94% of the subjects were below allowances, 


9. Phosphorus: average intake was 552 mgs., which was 31% of 
the NRC allowances of 1800 mgs, 100% of the subjects were below allowances. 


10, Niacin: average intake was 12 mgs., which was 100% of the 
NRC allowances of 12 mgs. 56% of the subjects were below allowances. 
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ll. Ascorbic acid: average intake was 22 mgs., which was 
27% of the NRC allowances of 80 mgs. 100% of the subjects were below 
allowances, 


100% of the subjects were below allowances for calcium, iron, 
riboflavin, and ascorbic acid; 94% of the subjects were below allowances for 
vitamin A and thiamine; 91% of the subjects were below allowances for pro- 
tein; 85% of the subjects were below allowances for fat; 82% of the subjects 
were below allowances for phosphorus; 73% of the subjects were below 
allowances for calories; and 56% of the subjects were below allowances for 
niacin. 


2. For three female subjects, 16 to 20 years of age, from the 
Mission School, the daily quantities of various nutrients per person and 
comparison with the NRC allowances are summarized here: 


1. Calories: average intake was 1277 calories, which was 53% 
of the NRC allowances of 2400 calories, 100% of the subjects were below 
allowances, 


2. Protein: average intake was 31 gms., which was 41% of the 
NRC allowances of 75 gms, 10°% of the subjects were below allowances. 


3. Fat: average intake was 10 gms., which was 15% of the - 
NRC allowances of 67 gms. 100% of the subjects were below allowances. 


4. Calcium: average intake was 157 mgs., which was 16% of 
the NRC allowances of 1000 mgs, 100% of the subjects were below allowances. 


5. Phosphorus: average intake was 484 mgs., which was 40% 
of the NRC allowances of 1200 MES» 100% of the subjects were below SLLOMBNOSS « 


6. Iron: average intake was 7 mgs., which was 47% of the NRC 
allowances of 15 mgs, 100% of the subjects were below nea Veen 

7. Vitamin A: average intake was 54 I. U., which was ig of 
the NRC allowances of: 5000 I. ue" ‘100% of the subjects were below allowances. - 


8, Thiamine: average intake was 840 mcgs., which was 70% of 
the NRC allowmhoes, of 1200 MCES‘e 100% of the See Foete were below allowances. 


9. Riboflavin: | average intake was 530 mcgs., which was 24% 
of the NRC allowances of 1800 mcgse 100% of the subjects were below allowances. 


10, Niacin: average intake was 10 mgs., which was 83% of the 
NRC allowances of 12 mgs, 100% of the subjects were below allowances. 


ll. Ascorbic acid: average intake was 12 MES, which was 15% 
of the NRG allowances of 80 mgs. 100% of the subjects were below allowances. 


100% of the subjects were below allowances for all the nutrients, 
namely, calories, protein, fat, calcium, phosphorus, Aron, vitamin A, 
thiamine, riboflavin, niacin and ascorbic acid. 
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3. For eight female subjects, 16 to 20 years of age from the 
Marshall Island Intermediate School, the daily quantities of various 
nutrients per person with the NRC allowances are summarized here: 


1. Calories; average intake was 3011 calories, which was 
125% of the NRC allowances of te salories. 25% of the subjects were 
below allowances. 


2. Protein; average intake was 98 gms., which was 131% of 
the NRC allowances of 75 gms. 25% of the subjects were telow allowances. 


3. Fat: average intake was 70 gms., which was 104% of the 
NRC allowances of 67 gms. 63% of the subjects were below allowances. 


4, Calcium: average intake was 675 mgs., which was 67% of 
the NRC allowances of 1000 mgs. 88% of the subjects were below allowances. 


5. Phosphorus: average intake was 1230 mgs., which was 102% 
of the NRC allowances of 1200 mgse 50% of the subjects were below allowances, 


6, Iron: average intake was 11 mgs., which was 73% of the 
NRC allowances of 15 mgs. 75% of the subjests were below allowances. 


7. Vitamin A; average intake was 2431 I, U., which was 49% 
of the NRC allowances of 5000 I. U. 88% of the subjects were below 
allowances. 


8, Thiamine: average intake was 1162 megs., which was 97% 
of the NRC allowances of 1200 megs. 63% of the subjects were below 
allowance se vitals 


9. Riboflavin; average intake was 912 mcgs., which was 51% 
of the NRC allowances of 1800 mogs. 100% of the subjects were below 
allowances. . - 


10. Niacin; average intake was 20 mgs., which was 166% of the 
NRC allowances of 12 mgs. None of the subjects were below allowances. . 


ll. Ascorbic acid: average intake was 40 mgs., which was 50% 
of the NRC allowances of 80 mgs. 88% of the subjects were below allowances. 


100% of the subjects were below allowances for riboflavin; 38% of 
the subjects were below allowances for calcium, vitamin A, and ascorbic 
acids 75% of the subjects were below allowanves for iron; 63% of the sub- 
jects were below allowances for fat and thiamine; and 50% of the subjects 
were below allowances for phosphorus. 25% of the subjects were below 
allowances for calories and protein and 75% of the subjects were above 
allowances. All of the subjects or 100% were above allowances for niacin. 


d. 20 years of age and over 





1. For one female subject over 20 years of age, from the Marshall 
Island Intermediate School, the daily quantities of various nutrients per 
person and comparison with the NRC allowances are summarized here; 
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* oer Calories: ave rage intake was 2236 calories, which was: 111% 
of the NRC allowances of 2000 caloriese . The subject was above allowances. 


2.. Protein; average intake was 83.gms., which was 138% of the 
NRC allowances of 60 gmse This subject was above allowances. . 


3. Fat; average intake was 42 gms,, which was 75% of the NRC 
allowances of 56 gms. This subject was below allowances. 


4, Calcium; average intake was 631 mgs., which was 63% of the 
NRC allowances of 1000 mgs. This subject was below allowances. 


5. Phosphorus; average intake was 1118 mgs., which was 85% of 
the NRC allowances of 1320. MESe This subject was. below. e1 lewance ge 


. 6. ‘Trons average intake was 7 mgss, ‘aia was 58% of the NRC 
allowances of 12 mgse This ne was’ ‘below, allowances. 


. 7. Vitemin A: average intake was 1171 IT. Ue, which was “23% 
of the NRC allowanses of 5000 I. U. This subject was below allowances, 


"* Thiamine : everage intake was 826 MCZSe, which was 83% of 
the NRC allowances of 1000 megs. This subject was below allowances. 


9. Riboflavin; average intake was 6814 mogs., which was 54% of 
the NRC allowances of 1500 megs. This ae was below allowances. 


10. Niacin: average intake was 15 MESeoy whioh was ; 150% of the. 
NRC allowances of 10 mgs. This subject was above allowances. ae 


ll, Ascorbic acid: average intake was 9 mgs., which was 13% of 
the NRC allowances of 70 mgs. This subjgot was below allowances. 


This subject was below allowances for fat, calcium, phosphorus, 
iron, vitamin A, thiamine, riboflavin, and ascorbic acid; and above 
allowances for. ‘calories, protein, and niacin,. a ee 


Table 14 summarized the quantities of various nutrients per person 
and comparison with National Research Council Allowances for male subjects 
frém three schools in the Marshall Islands: the Marshall Island Intermediate 
School and the Teacher Training School, at Uliga; the Marshall Christian 
Training School at Ronrod; and the Mi scion School at Majuro Villages wodiald ’ 
Island. , . 


* The re were one hundred and sixty-three male and female subjects. 
There were eighty-three male subjects. 


There were twelve subjects, ages 13 to 15 ret ee subject from 
the Mission School, and eleven subjects from the Marshall Island Intermediate 
School. 


. There was a total of fifty-eight subjects, ages ‘16 to “20. years. 
Of these, ten subjects were from the Mission School; forty-eight subjects 
from the Marshall Island Intermediate School. 
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For the thirteen students who were over 20 years of age, there 
were thirteen subjects from the Marshall Island Intermediate School. 


The average intakes, NRC allowances, percent of allowances, per- 
cent of subjects below allowances, for oalories, protein, fat, calcium, 
phosphorus, vitamin A, thiamine, riboflavin, niacin, and ascorbic acid are 
given. 


II. MALES 


& 13 to 15 years of age 





l. For one male subject, 13 to 15 years of age, from the Mission 
School, the daily quantities of various nutrients per person and comparison 
with the NRC allowances are summarized here; 


1. Calories: average intake was 1098 calories, which was 34% 
of the NRC allowances of 3200 calories. This subject was below allowances. 


2. Protein: average intake was 23 gms., which was 27% of the 
NRC allowances of 85 gms. This subject was below allowances. 


3. Fat; average intake was 7 gmse, which was 8% of the NRC 
allowances of 89 gms. This subject was below allowances, 


4, Calcium; average intake was 228 mgs., which was 16% of 
the NRC. allowances of 1400 mgs.. This subject was. below allowances. 


5. Phosphorus; average intake was 493 mgs., which was 37% 
of the NRC allowances of 1320 mgs. This subject was below allowances, 


6. Iron: average intake was 7 mgse, which was 47% of the 
NRC allowances of 15 mgse This subject was below allowances. 


7. Vitamin A; average intake was 50 I. U., which was 1% of 
the NRC allowances of 5000 I. U. This subject was below allowances. 


8. Thiamine: average intake was 565 mogs., which was 38% of 
the NRC allowances of 1500 mcgse This subject was below allowances. 


9, Riboflavin; average intake was 449 mogs., which was 22% 
of the NRC allowances of 2000 mcgse This subject was below allowances. 


10. Niacin: average inteke was 11 mgse, which was 73% of the 
NRC allowances of 15 mgs. This subject was below allowances. 


11. Ascorbic acid: average intake was 29 mgs., which was 32% 
of the NRC allowances of 90 mgs. This subject was below allowances. 


This subject was below allowances for all of the nutrients, namely, 
calories, protein, fat, calcium, phosphorus, iron, vitamin A, riboflavin, 
niacin, and ascorbic acid. 
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2. For eleven male subjects, 15 to 15 years of age, from the — 
Marshall Island Intermediate School, the daily quantities of various 
nutrients per person and comparison with the NRC allowances are cumma rised 


here: 


1. Calories: average intake was 3858 calories, which was 
120% of the NRC allowances of 3200 calories. 27% of the subjects were 
below allowances. 


2. Protein: average intake was 115 gms., which was 135% of 
the NRC allowances of 85% gms. None were below allowances. 


3. Fat: average intake was 85 gms., which was 95% of the NRC 
allowances of 89 gms, 55% were below allowances. 


4. Caloium: average intake was 784 mgs., which was 56% of 
the NRC allowances of 1400 mgse 100% of the subjects were below allowances. 


5. Phosphorus: average intake was 1487 mgs., which was 112% ° 
of the NRC allowances of 1320 mgs. 36% of the subjects were below allowances. 


6. Iron; average intake was 16 mgs., which was 107% of the 
NRC allowances of 15 mgs. 45% of the subjects were below allowances. 


7, Vitamin A: average intake was 1666 I. U., which was 33% __. 
of the NRC allowances of 5000 I. Ue 91% of the subjects were below allowances. 


8. Thiamine: average intake was 1686 mcgs., which was 112% 
of the NRC allowances of 1500 mogs. 45% of the subjects were below allowances. 


9, Riboflavin; average intake was 1109 mcgs., which was 55% 
of the NRC allowances of 2000 mogs. 91% of the subjects were below allowances. 


10. Niacin: average intake was 27 mgse, which was 180% of the 
NRC allowances of 15 mgs. 9% of the subjects were below allowances. | 


ll. Ascorbic acid: average intake was 27 mgs., which was 30% , 
of the NRC allowances of 90 mgs. 91% of the subjects were below allowances. 


100% of the subjects were below allowances for calcium; 91% of the 
subjects were below allowances for vitamin A, riboflavin, and ascorbic acid; 
and 55% of the subjects were below allowances for fat. 36% of the subjects. 
were below allowances for phosphorus and 64% of the subjects were above 
allowances. 45% of the subjects were below allowances for iron and thiamine, 
while 55% of the subjects were above allowanses. 27% of the subjects were — 
below allowances for calories and 73% of the subjects were above allowances. 
All subjects or 100% were above allowances for protein. 9% of the subjects: 
were below allowances for niacin and 91% of the subjects were above ‘allowances. 


be 16 to 20 years of age 





1. For ten male subjects, 16 to 20 years of age, from the Mission 
School, the daily quantities of various nutrients per person and ss nae 
with the NRC allowances are summarized here: 
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1, Calories: average intake was 1332 calories, which was 35% 
of the NRC allowances of 3800 calories. 100% of the subjects were below 
allowances. 


2. Protein: average intake was 28 gms., which was 28% of the 
.° NRC allowances of 100 gmse 100% of the subjects were below allowances. 


3, Fat: average intake was 19 gms., which was 18% of the NRC 
‘allowances of 105 gms. 100% of the subjects were below allowances. — 


4. Calcium; average intake was 148 gms», which was 11% of the 
NRC allowances of 1400 mgs. 100% of the subjects were below allowancess | 


-* ‘5a Phosphorus: average intake was 453 mgse, which ‘was 34% of 
.the NRC allowances of 1320 mgse 100% of the subjects were below allowances. 


‘6s’ Ivon: . average intake was 7 mgs., which was 47% of the NRC 
allowances of 15 mgss 100% of the subjects were below allowances. ‘ 


7. Vitamin A; average intake was 29 I. U., which was 0.5% .. . 
of the NRC allowances ot 6000 I. U. 100% of the subjects were below allowances. 


8. Thiawine: average intake was 650 mogs., which was 38% of 
the NRC allowances of 1700 mogs, 100% of the subjects were below allowances. 


9. Riboflavin: . average intake was 432 mogs., which was 17% 
of the NRC allowances of 2500 mogs. 100% of the subjects were below 
allowance se pes 


10. Niacin: average inteke was:10 mgs., which was 59% of the 
NRC allowances of 17 mgs. 100% of the eageete were below allowances. ! 


11. Ascorbic acid: average intake was 12 MES, which was 12% 
of the NRC allowances of 100 mgs. 100% of the subjects were wate allowances. 


2e For forty-eight male subjects, ‘16 to 20 years of age, oven the 
Marshall Island Intermediate School, the daily quantities of various nutrients 
per person and comparison with the NRC allowances are cunmardzell here: 


1. Calories: average intake was 3253 calories, which was 86% 
of the. NRC ‘allowances of 3800 calories. 81% of the subjects were below 
allowance se 


' 2. Proteing average intake was 116 gms., which was 116% of 
the: NRC allowances of 100 gms. 29% of the subjests were below allowances. 


: ' $3. Fats average intake was 70 gms., which was 67%. of the 
- NRC allowances of 105 gms. 42% of the subjects were below allowandes.' 


4, Calcium: average intake was 825 mgs., which was 59% of the 
NRC allowances of 1400 mgse 96% of the subjects were below allowances. 


5. Phosphorus; average intake was 1515 mgs., which was 115% 
of the NRC allowances of 1320 mgs. 25% of the subjects were below allowances, 


6. Iron: average intake was 13 mgs., which was 87% of the 
NRC allowances of 15 mgs. 60% of the subjects were below allowances. 












4: 


.»< and thieminie; and 60% of the subjects were below allowances.for irone .42% 


. 


weervenemans Se 
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" ‘7, Vitamin A; average intake was 1805 I. U., which was 30% 
of the NRC allowances of 6000-I. Us. 94% of. the subjects were below 
allowances. cae SE By 





t 8. Thiamine; average intake was 1410 mogs., which was 83% 
of ‘the NRC allowances of 1700 megs. 81% of the subjects were below allowances, 


awit 9. Riboflavin: average intake was 1147 mogs., which was 46% 
of ‘the NRC allowanses of 2500 mcgs. 100% of the subjects were below-allowances, 


TE 20. Niacin: average intake was 26 mgs., which was 153% of the 
NRC allowances of 17 mgs. 2% of the subjects were below allowances.: Ys 


en ll. Ascorbic acid; average intake was 23 mgs., which was 23% 
of. tee. NRC allowances of 100 mgs. 90% of the subjects were below allowances. 


: 100% of the subjects were below allowances for riboflavin; 96% 
of the subjects were below allowances for calcium; 94% of the subjects were - 
below allowances for vitamin A; 90% of the subjects were below allowances 
for ascorbic acid; 81% of the subjects were below allowances for calories 


of the subjects were below allowances for fat and 58% were above allowances. 
29% of ‘the subjects were below allowances for protein and -71% were above. 
.25%,0f the subjects.were below allowances and 75% of the subjects were above 
allowances for phosphorus. 2% of the subjects were below allowances and 
98%: of the subjects were above. ‘Gllowanses for, niaeine 


Ce 20 years of ese , one over | — 3 sO. ; 





i: le For thirteen male subjects,.20 years-and,aver, from ‘the Marshall 
Island Intermediate School, the daily quantitiesjof ,varioys nutrients per: 
person and comparison with the NRC anlepeaeee are ommarteed here: 


1. Calories; average re was. 2972: ienleties, which was 99%... 
of the NRC allowances of 3000 calories. 46% of the subjects were below 


2. °*Proteins average intake was 118 gms., which was,168% of | 
the NRC asiguanses of 70 Se None of the subjects were below allowances. 


: Be Fate poner intake was 61 gmse, which was 13% of the. °° 
NRC allowances of 83 gms. 85% of the subjects were below allowances... 


- <:1 4 Caloium: average: intake was 926 mgsy,iwhich was 93% of 
the NRG allowances ‘of .1000 mgs. 69% of the:‘subjects: were below: allowances. 


. 5. ‘Phosphorus: ,.average intake was 1480 mgs,, which was 111% 
of the NRC allowances of 1320 mgss. 23% of the subjects were below allowances. 


“ 6. Iron; average intake was 11 mgs., which was 92% of the 
NRC allowances of 12 mgs. 54% of the subjects were below allowancese. oe 


7.’ Vitemin A;:. average intake was 2062 1. U., which was 41% 
.:0f the NRC allowances of 5000 I. U. 85% of the subjects were- below allowances. 


Fe ff : ‘ * 


. : ee 
i . : ese a* 
vs Bx J er © oes ‘6 ‘ . 
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8. Thiamine; average intake was 1361 mogse, which was 91% 
of the NRC allowances of 1500 mogs: 69% of the subjects were below allowances. 


9. Riboflavin: average intake was 1179 mcgs.e, which was, 65% 
of the NRC allowances of 1800 mcgs. 92% of the subjects were below allowances. 


10, Niacin: average intake was 24 mgs., which was 160% of the 
NRC allowances of 15 mgse 8% of the subjects were below allowances. 


li.. Ascorbic acid: average intake was 8 mgs., which was 11% of 
the NRC atlevanete of 75 mgse 100% of the subjests were below allowances, 


100% of the subjects were below allowances for ascorbic acids; 92% 
of the subjects were below allowances for riboflavin; 85% of the subjects 
were below allowances for both fat and vitamin A; 69% of the subjects were 


-: below: allowances for. calcium and thiamine; and 54% of the subjects were below 


allowances for iron, 46% of the subjects were below allowances for calories 
and 54% were. above allowances... 23% of the subjects were below allowances and 
77% were above allowances for phosphorus. 8% of the subjects were below 


-@llowances and 92% of the subjects were above allowances for niacine 100% 


of the subjects were above allowances for protein. 
SUMMARY 


The dietary records of 163 subjects who were students of three 
schools in the Marshall Islands, namely, the Marshall Island Intermediate 
School and the Teacher Training School, at Uliga; the Marshall Christian 
School at Rofiroi; and the Mission School at Majuro Village, Majuro, were 
studied for daily consumption of calories, protein, fat, calcium, phosphorus, 
iron, vitamin A, thiamine, riboflavin, niacin, and ascorbic acid, These 
fiigares were: then compared with National Kesearch Council ceadinniaitete 

There were eighty female ntudents. 

a. Ages 10 to 12 years - Total, four subjects 
1. Marshall Christian Training School - four subjects 

be Ages 13 to 15 years ~- Total, thirty subjects 
1. Marshall Christian Training School - fourteen subjects 
2. Mission School - ten subjects 
3, Marshall Intermediate School - six subjects 

c. Ages 16 to 20 years - Total - forty-five subjects 
1. Marshall Christian Training School - thirty-four subjects. 
2. Mission School - three subjects 


3. Marshall Island Intermediate School -eight subjects 
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d. Ages 20 years and over = Total, one subject 

1. Marshall Island Intermediate School - one subject. 

There were eighty-three male subjects. 

@e Ages 13 to 15 sents « Total, twelve subjects 

1, Mission Sshool - one subject 

20 Marshall Island Intermediate School - eleven subjects 
be Ages 16 to 20 years - Total, ae i 

1, Mission School - ten subjects ‘: 

Zo Marshell Island Intermediate School - forty-osgnt subjects 
Co Ages 20 years and over = Total, thirteen subjects 

1. Marshall Island Intermediate School = thirteen subjects, 

Taking the total group of 163 subjects and grouping them as above, 


the following results were obtained when daily intakes were compared with 
National Research Council allowances: 


I, FEMALES” 





--@ 10 to 12 years of age . , 
ie Marshall Christian Tending Sehool 
All of the subjects, or 100% were ' below allowances for fat, calcium, 
iron, vitamin A, riboflavin, and ascorbic acid. 75% of the subjects were 
below allowances for calories, protein, phosphorus, and thiamine, 25% of the 
subjects were below allowances for rilacine 


De 13 to 15 years of age 





l. marenehs Christian Training School 


100% of the subieete were below allowances for calories, protein, 
‘fat, calcium, thiamine, riboflavin, and ascorbic acid, 93% of the subjects 
were below allowances for phosphorus, iron, and vitamin A; and 71% of the 
subjects were below allowances for niacin. 


2. Mission School - 

100% of ‘the subjects were below allowances: for all of the 
nutrients, namely, calories, protein, fat, calcium, phosphorus, iron, vitamin 
A, thiamine, riboflavin, niacin, and ascorbic acid, 

30 Marshall Island Intermediate School 


100% of the subjects were below allowances for calcium, 
vitamin A, riboflavin, and ascorbic acid; and 67% of the subjects were below 





















jects 
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allowances for iron, 33% of the subjects were below allowances and 67% 
were above allowances for fat. For calories, protein, phosphorus, and 
thiamine only 17% of the subjeots were below allowances and 83% of the 
subjects were above allowances, All subjects or 100% were above allowances 


for niacin. 


co 16 to 20 years of age : 





‘1. Marshall Christian Training School 


100% of the subjects were below allowances for calcium, 
iron, riboflavin, and ascorbic acids 94% of the subjects were below 
allowances for vitamin A and thiamine; 91% of the subjects were below 
allowances for protein; 85% of the subjects were below allowances for fat; 
82% of the subjects were below allowances for phosphorus; 73% of the subjects 
were below allowances for calories; 56% of the subjects were below allowances 


for niacine 
2 Mission School 


100% of the subjects were below allowances: for all the 
nutrients, namely, vsalories, protein, fat, calcium, phosphorus, iron, vitamin 
A, thiamine, riboflavin, niacin, and ascorbic acid. 


3. Marshall Island Intermediate School 


100% of the subjects were below allowances for riboflavin; 
88% of the subjects were below allowances for calcium, vitamin A, and ascorbic 
acid; 75% of the subjects were below allowances for irons 63% of the subjects 
were below allowances for fat and thiamine; and 50% of the subjects were 
below allowances for phosphorus. For calories and protein, 25% of the sub- 
jects were below allowances and 75% of the subjects were above allowances. 
All of the subjeots, or 100% were.above allowances for niacin, 


de -20 years of age and over =:. 





1. Marshall Island Intermediate School 


The subject.was below allowances for fat, calcium, 
phosphorus, iron, vitemin A, thiamine, riboflavin, .and ascorbic acid; and 
above allowances for calories, protein and niacin.g. 


II, MALES 


&e 13 to.15: years of age 





le Mission School 


The subject was below allowances for all of the nutrients, 
namely, calories, protein, fat, calcium, phosphorus, iron, vitamin A, ribo- 
flavin, niacin, and ascorbic acide 


2. Marshall Island Intermediate School 


100% of the subjects were below allowances for calcium; 
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91% of the subjects were below allowances for vitamin A, riboflavin, and 
ascorbic acid; and 55% of the subjects were below allowances for fat. 36% 
of the subjects weve below allowances for phosphorus and 64% of the sub- 
jects were above allowaness<s 45% of the subjects were below allowances 
for iron and thiamine, while 55% of the subjects were above allowances, 
27% of the subjects were below allowances for calories and 73% were above 
allowances. All subjects or 100% were above allowances for protein, 9% 
were below allowances for niacin and 91% were above allowances, 


be. 16 to 20 years of age 





-l.e Mission School 


100% of the subjects were below allowances for all the 
nutrients, namely, calories, protein, fat, calcium, phosphorus, iron, 
vitamin A, thiamine, riboflavin, niacin and ascorbio acid. 


2. Marshall Island Intermediate School 


100% of the subjects were below allowances for riboflavin; 
96% of the subjects were below allowances for calcium; 94% of the subjects 
were below allowanses for vitamin A; 90% of the subjects were below 
allowances for ascorbic acid; 81% of. the subjects were below allowances 
for calories and thiamine; and 60% of the subjects were below allowances 
for iron. 42% of the subjects were below allowanses for fat and 58% were 
above allowances. 29% of the subjects were below allowances for protein 
and 71% were abové allowances. 25% of the subjects were below and 75% 
above allowances for phosphorus, 2% of the subjects were below allowances 
and 98% were above allowances for niacin. | 


Ce 20 years of age and over 





1. Marshall Island Intermediate School 


100% of the subjects were below allowances for ascorbic 
acid; 92% of the subjects were below allowances for riboflavin; 85% of 
the subjects were below-allowances for both fat and vitamin A; 69% of the 
subjects were below allowances for calcium and thiamine; and 54% of the 
subjects were bélow allowances for iron. 46% of the subjects were below 
allowances fé6r calories and 54% were above allowances. ' 23% of the subjects 
were below allowances and 77% were above allowances for phosphorus, 8% 
of the subjects were below and 92% were above allowances for niacin. 100% 
of the subjects were above allowances for protein. 


In comparing the three schools, the Marshall Island Intermediate 
School students had the best dietary; the Marshall Christian Training 
School, second; and the Misssion School, third. However, all of the NRC 
allowances were not met by the meals served in any of the schdols; so there 
is much to be done for the improvement of the nutrient content of the diets. 
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DISCUSSION "i 


In all the schools, the diets can be improved by including some 
of the protective foods, such as the green leafy vegetables and milk. ‘The 
other foods which are good sources of the various nutrients as noted in 
the previous section should be included for a well balanved diet. h 
Marshallese diets in most instances are low in the protective foods. d 


The students of the Navy operated school, Marshall Island Inter- 
mediate School and the Teacher Training School had the best diet. The — 
diet was known to be insufficient in the nutrients and an effort had been 
made to include beans, dried eggs, meat, milk, fruits and vegetables in 
the diet. In the other schools, there was little. knowledge of the ... 
nutritional aspects of foods, Meals were served to fill empty stomachs. 
The Marshall Christian Training School was second in quality and the 
Mission School at Majuro Village had the poorest diet. 


In the study by Faine and Hereus (24), of the nutritional status 
of Cook Islanders, 1951, stated that milk ration was introduced in all 
the schools in Rarotonga and had been in operation for 18 months and the 
teachers were enthusicetic. 


Such steps are encouraging and indicate that better nutrition for 
the students is possible and practical. A target for future planning should 
be well balanced diets for the school children of the Marshall Isiands for 
through better health they will become better citizens in the world of 
tomorrow. 





The average of nutrient intake of 163 students from the three 
Marshallese schools are classified in relation to NRC Recommended Dietary 
Allowances. The average intakes are given as percentages of NRC Recommended 
Dietary Allowances. The results are given in Table 15, 


' The intakes of fat, calcium, iron, vitamin A, thiamine, riboflavin 
and ascorbic acid were much below recommended allowances. Ascorbic acid in- 
takes were lowest for the greatest number of individuals; retettawan Was 
next, followed by vitamin A, calcium, fat, iron and thiamine. 


For the nutrients with average intake of 90 to 100% or more of 
NRC recommended allowances, niacin intakes were met by the greatest number 
of subjects; phosphorus was next, followed by protein and calories. 














Table 15. 
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Classification of Averages of Nitriént intake of: One’ Hundred sixty- 
Three Students of Three warshallese: schools in selation to Axe ste comuended 
Dietary Allowances. — ) 






7 









Classification of Averag ze’ Intake As 


- 




















Ascorbic Acid 





Nutrient ' Percentage of Nic «ecommended ‘Dietary ‘éLlowances 
90 to 1004 and over 70 to 89% - Under 
(Number of individuals 
Calories 69 54 | 4,0 
Protein | 93 30 —" 
Fat 36 24 103 
Calcium 12 16 (136 
Saeeghiwes 96 39° . "28 : P mo , 
Iron bk 31 es 
Vitamin a OS aS U0 
Thiamine 38 47 8 caro 
Riboflavin . 2 . 12 | 149 | 
Niacin 113 © : 24, ee 
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FOOD HABITS AND DIETARY PATTERNS IN OUTLYING SECTIONS OF THE MARSHALL ISLANDS, H 


PURPOSE 


1. To observe food patterns of the outlying islands as the Marshall 
Islands consisting of tweatyenine coral atolls and five small coral islands 
which are scattered over an ocean area of nearly 200,000 square miles. 


2.2 To observe the Marshallese in their own environment with the 
minimum of foreign influence, 


Pe ONS Ota, AS 


Ee eter 


‘ 5. To gather information to help in understanding their food 
problems, ; 
PROCEDURE 


A field trip was taken on an LST for the period of February 16 to March, 
2, 1951. The following places were visited: 


1. Mejit Atoll, lie jit Island 


- Le Sl me AL AS AR tT ys ON ek te * 


2. Utirik Atoll, Utirik Island 





Be Adiluk Atoll, Ailuk Island 

4. Likiep Atoll, Likiep Island 

5. Wotje Atoll, Ormej Island Crete’ ay 

G, tedécien Aichi, Rates Sedent 7 on pect 
7. Aur. Atoll, Tabal Island : 
®, Ammo sneha, tun, telent 

9. Kili Atoll, Kili Island 


10. Mili Atoll, Nallu Island 


RESULTS 
As the time spent at each island was of short duration it was 
not possible to do any detailed study, but some information was soyuised 
which is recorded in summarized form. 


MEJIT 





RS Sy eee OS Geter roe 


Me jit Atoll, Mejit Island. Arrived on February 17, 1951 at 7:40 
&e Me and departed on the same. day at 5:00 pe m. Location: Latitude 10 
degrees 15'N., Longitude 170 degrees 52'E, 


as 


Peete, ® 
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Pandanus fruit was plentiful. Adults and children were eating 
raw pandanus fruit. They were constantly eating these "keys" for meals 
and also for between meal snacks. Pandanus fruit was also boiled and 
eaten. In many homes, the women took the boiled pandanus and used an 
instrument called the "beka" to scrape the edible portion from the fibrous 
-material to make a ‘puree which had a consistency of mashed sweet potatoes. 
This mixture also tasted very much like sweet potatoes. Pandams was eaten 
as a puree, or in many instances, mokmok (arrowroot flour) and ‘grated - 
coconuts were added and the mixture made into a large patty. . This was 
wrapped in dried pandanus leaves. , " 


Walking along the main road, a family invited us to lunch. The 
family group was seated around the cooking pit and they were eating their 
noon meal. They were baking fish in the pit where coconut husks and pan- 
danus husks were used for firewood. By removing skins and bones, only the 
flesh of the fish was eaten. Bones were thrown to the dogs and cats. A 
large tuna was caught that day so chunks of fish about an inch square were 
sliced and eaten raw with chunks of mature coconut meat. Drinking coconuts 
wete used in plecé of water, Hands were used in eating, and at the end of 
the meal, a bucket of water was brought to the guests ‘so that their hands * 
may be washed. Iu (embryo of the sprouting coconut) was tasted, Several 
children ate with us, They were eating mere (spoon meat) and jekaro (coco- 
nut sap). There were many pandanus, breadfruit, and coconut trees on the 
island. Most of the homes had for’ ‘oooking feoilities a pit for baking 
and roasting and a separate place for boiling food. These cooking areas 
were near the lagoon under the shade ‘ofthe coconut trees. 


UTIRIK 


Utirik Atoll, Utirik Island. Arrived February 18, 195l-at 7 a. me 
departed same day at 6:00 p» m. Location; Latitude 11 degrees 15'N., 
Longitude 169 degrees 45'E,. Se eee BRS g | ” 


Arrived on a Sunday. On the islarid were coconut palms,” ‘pandanus 
trees, and arrowroot; but no taro. A delicacy made of cooked pureed pan- 
danus fruit and grated coconuts wrapped “in dried pandanus leaf was tasted. 
It was sweet and tasted like a sweet potato pudding. They were unable to 
catch fresh fish at this time of the year, 


AILUK 


Ailuk Atoll, Ailuk Island. Arrived on February 19, 1951 at 6:00 
@. M. departed on February 21, 1951 at 9:00 a. m. Location: Latitude 10 
Gagrece ~— Ney longitude 169° Gogpece ne 


>. 


Bananas, pandanus, covouatis, crrenrcot: and breadfruit were available 
on this island, although breadfruit was not yet in-séason. ;’ , 


Observed the making of mokmok (arrowroot flour). Raw arrowroot’ 
resembles a small potato. 


Steps taken in the: making’ of motinok:’ 


1. Peel arrowroot 


2. Take raw arrowroot and grind in pan with a stone 
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3. Put ground raw arrowroot in a. cloth such as cheesecloth. 


4, Put the mixture in the cheesecloth on a sieve placed 
over a large tub half filled with salt water, 


5. Take a dipper of salt water from this pan of. salt 
' water, pour over mixture on the sieve, while stirring 


6, Continue process until all starch is washed out. Throw” 
away waste product 


7, The product in tub usually is milky white in the beginning 
and becomes yellowish brown as starch settles to bottom 


8. After starch settles at bottom, decant salt water 
9. Starch stays on the bottom of the tub 
10,. Fill.tub half full of salt water and stir all over again 


ll. Let starch settle and decant salt water to got rid of. 
bitter taste 


12. Put in cloth, tie at top and let hang from ORERENS | until 
' 4% hardens 


13. Dry outside in sun until powdery 

14. Scrape mokmok from cloth 

15. Put in woven basket and use as needed 

Mokmok is boiled in water and jeke-o is added to this mixture. 

It is then. boiled until it becomes a tra ..ucent starchy mixture. While . 
hot, it is made into large patties and rolled in grated coconuts. Jekaro 
is collected in bottles; These bottles of jekaro are kept hanging under 
the beams in their homes. Jekaro is used for drinking purposes and also 
in cooking. As it was pandanus season both raw and boiled pandanus fruit 
was tastede 


Chickens. and pigs and sea fowls called "nana," which are used 
for food was observed. 


In going through the cook houses, observed that the standard 
equipment were as follows: 


a beka--grater used for pandanus fruit 
a ranke--grater for coconuts 

ume-pit for baking and roasting 

large pote-to boil food 


knife 






f 
’ 
e] 
4 












-17h,= 


They did not seem to observe regular hours for meals but ate 
whenever they felt like eating. Food was distributed to everyone. Drinking 
coconuts were used extensively. _ 


LIKIEP 


Likiep Atoll, Likiep Island. Arrived on February 21, 1951 at 
3:00 pe me and departed on February 23, 1951 at 7;00 a. m. Location; 
Latitude 09 degrees 45'N., Longitude 159 degrees 10°E, 


Visited the native village and observed’ people cooking, "Iu" 
(coconut embryo) was the predominant food used at this time. Many bottles 
‘were seen hanging on coconut trees for collecting jekaro. 


At one cookhouse, iu was pounded with a wooden mallet and mixed 
with jekaro to make lukor, At another place, they were making ainbat iu 
with mokmok and jekaro (boiled coconut emprye * with arrowroot flour and 
coconut sap). 


Yellow pumpkin was popular. Rice was used in their diet asa 
staple food. A family was seated in their home where they were eating 
rise with oanned salmon and tea, <A small child was eating pancakes and 
pandanus fruit. 


‘Chickens and pigs were seen. Very little fresh fish was found 
in and around cookhouses, 


WOTJE 


Wotje Atoll, Ormej Island. Arrived on February 23, 1951 at 
5:30 p. mo, departed on February 24, 195] at 4:00 p. m. Location: 
Latitude O09 degrees 25° N., Longitude 170 degrees E. 


“On arrival, went with interpreter and. visited all the cookhouses 
in ‘the island. Chief Lanimoj, their Chief, was to attend the council 
meeting so much of the food preparation for thé day was for food offerings 
which were brought to pay homage to him. Many of the dishes were made of 
mokmok or arrowroot flour. — 


Chief Lanimoj had baked enti baked fish, drinking coconuts 
and jekaro for lunch. Food was carried in small baskets made of coconut 
leaves, Coconuts, mokmok, pandanus fruit, chicken, breadfruit and other 
gift items were presented to Chief Lanimo4e : 


MALOELAP 

Maloelap Atoll, Kaben Island. Arrived on February 25, 1951 at 
7:00 a. me departed same day at 11:00 a. m. Location: Latitude O8 degrees 
42'N., longitude 171 degrees E, This is a low, flat coral island located 


at the northwestern end of the atoll, It is 1 1/2 miles long and 1/4 mile 
wide. 


Coconuts, pandanus, arrowroot, papayas, bananas, pumpkins, 
chicken, pork and sweet potatoes were seen. Breadfruit will be added 
to their diet when the breadfruit season begins. Fish is added to the 
diet when fresh fish or canned fish is available. 




















about 1 1/2 miles long and about 1/2 mile wide. 














AUR 


_ Aur Atoll, Tabal Island. Arrived on February 25, 1951 at 2;00 
Pe m. and departed same day at 6:30 pe me Location; Latitude 8 degrees 
10'N., longitude 171 degrees 10°E, Tabal is the largest island of Aur 
Atoll and lies in the center of the atoll. It is a low flat coral island 


There were coconut trees, breadfruit, pandanus, papayas, sweet 
potatoes, few bananas, pumpkin, pork and chicken. Rice, flour, sugar, 
tea and coffe were bought in from the outside. 


ARNO 


Arno Atoll, Ine Island, Arrived on February 26, 1951 at 7;00 a. m. 
and departed same day at 11:00 a. m. Location; Latitude 7 degrees 5'N,, 
longitude 171 degrees 40'E,. 


Ine Island, is a low, flat coral island, located on the southern 
rim of the atoll, It is about 13 miles long and about 1/4 mile wide. The 


_. island has coconut trees, breadfruit and pandanus treese 


Coconuts, pandanus, breadfruit, bananas, papayas, limes, fish, 
pork and chicken were available. Rice, sugar, flour and live ducks were ~ 
left by the field party. 


They were preparing boiled breadfruit and chicken but did not - 
stay long enough to taste the finished product. 


KILI 


Kili Atoll, Kili Island. Arrived on March 1, 1951 at 6:00 a. m,. 
departed same day at 7:00 pe me Location: Latitude, 5 degrees SO'N., 
longitude 169 degrees OO'E. . ial . 


MILI 


Mili Atoll, Nallu Island. Arrived on Maroh 2, 1951 at 7:00 
a.m, and departed same day at 12:00 m. Location: Latitude, 6 degrees 
15'N., longitude 172 degrees OO'E. 


Kili and Mili were not visited as it was not possible to go ashore. 
Returned to Majuro Atoll at Uliga on March 2, 1951 at 7:00 pe me 


On many islands, rice, flour, sugar, biscuit, coffee and tea were 
left in exchange for copra. Rice was imported from Siam, flour and biscuits 
from Japan. Tea, soy sauce, sugar, and coffee from the U. S. Ao, and corned 
beef from Argentina. Such items were sent in from either Kwajalein or 
Majuro. Utirik and Ailuk were the poorer islands and not owning boats to 
bring in supplies and take out copra, they are dependent on the field trip 
ship for supplies. In Mejit, native boats were available, so there is 
regular transportation between Mejit and the other atolls. Ewajalein 
supplied Kili with food, 
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The transportation of food to the outlying atolls is a difficult 
task, Often a sailing craft gets close to an island or atoll but is not 
able to go ashore because’ of coral reefs and the tide. ° For atolls such as 
Me jit or Kili, small boat is necessary in order to go. over the reefs, - 
which means’ that getting food ashore is dangerous and supplies often get — 
so wet before they get to shore that they have to be left in the sun to 


ait 


Often the: larger vessels will anchor outside of the lagoon and 
all supplies including food kave to be taken over ‘by a smaller boat. In 
many places there were three transfers, one from the LST to an LCVP, second, 
to an outrigger canoe which carried food to a place near shore, and third, 
to a man who had to carry food on his back and wade to shore. For instance, 
at Arno,a box of ducks were to be left but since it was impossible to carry 
* “the, large. box. on an outrigger it was necessary to have the ducks swim 
ashore, 


“ "" DISCUSSION AND CONCLUSION 


The extensive use of arrowroot flour, mokmok (Tacca leontopetaloides 
(L) Ktze. was. noted. In the Northern islands, arrowroot flour was used 
much more’ extensively than on A Majure island during the same period, 





Pandanus was in season and many prepared dishés of pandanus fruit 
were observed. More time was spent in food preparaticn than on Majuro and 
moré local foods were used. However, they were still dependent on imported 
foods as some of the vegetable and fruit crops are not grown on the islands; 
for example, Utirik, did not have a taro crop. In Ailuk, the breadfruit 
season had not started and imported foods were a necessity until the bread- 
fruit. season begans 


1 ve 


' It was sxtreisty difficult to get food to ‘some of the outlying 
distriots, due in part to an inadequate transportation system. Coral réef's 
made the approach to Kili hazardouss 
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PART II 


NUTRITION STUDY ON UDOT ISLAND, 
TRUK DISTRICT, EASTERN CAROLINE ISLANDS 


Udot Island lies 7°25* North, 151°43* East and about 3 miles 
westward of Fefan Island. It is about 2 1/4 miles long, east and west, 
end the highest point is 791 feet at its northwestern part. There are 
six villages on the island. 


Ie Planning and organizing the survey. 


Much of the planning and organizing of the survey was done on 
Udot Island. Unlike the study in the Marshall Islands, it was not 
possible to learn about the Trukese foods, native terminology for common 
foods, and preparation of foods as done previously at the base before 
going to the island to be studied, as most of the administrative staff 
members were new and were not familiar with the Trukese way of life and 
transportation was difficult to obtain. 


By observing the native village on Moen, Truk, where the base 
was located, it was noted thet many of the foods consuméd were similar 
to those of the Marshall Islands, although the language was different, 
and new food terms would have to be learned. The knowledge gained from 
the research in the Marshall Islands helped the investigator gather 
information quickly as compared to the first study. ; 

The chief of Truk atoll was visited with a gift and the survey 
was explained through an interpreter. The discussions with the 
anthropologist about the manner of life, religion, and politics of the 
Trukese gave background material for the study. 


1. Unit of survey 


A household was used. A group who lived and ate together, 
usually consisting of blood relatives and relatives by adoption, was 
considered a household group. 


2. Sampling 


Statistics were not available and since there were six villages 
relatively close together, in order to get a representative sample all 
the inhabitants of the island, who were residing on the island at that 
time, were included in the study. The six villages included were Wonip, 
Tunnuk, Fonomo, Monowe, Ilitu and Pinine. 


S. Time Period 
A seven-day period was chosen. The diet on Udot Island goes 
through seasonal changes, and there was monotony of diet and very little 
day to day variation during the period observed. 
4. Interpreter 


The interpreter hired lived in the village and knew local foods 
and sources from which they were obtained. 
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5. Record forms 


Formal record ‘forms were not uséd.. Informal records of diary 
type were kept in bound notebooks in a uniform manner. 


6. Publicity guuestuile pe a 


Personal visits with gifts were made “to the leaders of their differ- 
ent villages who passed the information on to their subjects. Most of the 
villagers had read an article in a Honolulu Japanese paper about the study 
in the Marshall Islands, so they knew about the study. 


II. Nutrition Survey 
he Preparation for survey on Udot, Island. 
after making arrangements with ‘Ayster Irons for neoning on. Udot 
Island, ,.and. taking the necessary provisions, mattress, kerosene lamps, mo- 
squito, netting, pots and pans, his boat was taken to Udot Island. He took 


the investigator over to the island and introduced her to his family but 
returned the same day to moun, as he made his headquarters on am, Truk. 


The ed and cooking units were set,.up in the house. » Little 
pilot work. was done .on Moen as the time spent was of short duration. It was, 
therefore,. necessary that observations of the local situation be. made and 
contacts. made before actual field work could get underway. ae 


Bach survey is unique and hes its own problems. The villages were 
separate. units and as.Udot.was a "high" volcanic island, to get from one 
village to another was difficult as trails. went. up and down hills and over 
rough. terrain...Many of the paths were overgrowm with grass and foliage and 
were difficult to follow. Homes were scattered in the hills. After. rain- 
fall, roads were washed out or they were so slippery that it was dangerous 
to try and climb the hill paths so the lagoon paths along the -bovlders were 
used in most cases. Instead of taking the inland trails, taking the shore- 
line and going MP . the rocky end was: wane saving and aafer. : 

“With ‘the eat of the Pi as iy jermed visits were ial: with .. 
gifts to the headman of each village. At this time, the survey was out- 
lined with each one and their permission was obtained to proceed with the 


survey. 
ie a ‘ ts 


‘This island ‘was: ‘Predominantly ¢ Gatholic tot they: had ‘one church Tor 
Frotensaitin en fee % hs 


P - t ; ais : ‘e obs 
Stems | any seni wakes oun: ni dietets ‘ioe -Trukese* terms for 5° 
common, native foods, the preparation of foods, the nqgressents and methods 


of preparation all had to be learned. Rite ache yf 


te, * , 


Bo 























A LIST OF TRUKESE FOODS WITH A BRIEF DESCRIPTION IN ENGLISH OF BACH FOOD 


TRUK2SE 


Varieties of breadfruit 


Achaper 
Enim 
Faine 
Faiton 
Faiyor 
Fanpuasuk 
Kisenged 
Meikoch 
Meiyon 
Meichon 
Napar 
Neisoso 
Newota. 
Pono 
Sawan 
“Unikio > 
Uwanau 
Oneas 

Mei un 
Mei ainbat 


Notsupost 


. ENGLISH 
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Breadfruite 


Second largest variety. 


Make into kon onlye 


Can be eaten any way. 


Largest variety. 


Seeded variety, flesh, can be eaten raw, 
Breadfruit, baked in earth oven 
Breadfruit, boiled 


Breadfruit, roasted... After roasting, put 
in water, scrape off skin, and eat. 





Kon 





TRUKESE 
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‘ENGLISH 


Ror or opou 


Ammach 


Emesefich 


Arung or appuch 


Apot 


Apot mei mon 


Apot mei pupu 


Nu 


Nu yon 
Nu won 


Nu cha 


Nu arau 


Kinds of coconuts 


A breadfruit preparation, Breadfruit is first 
steamed then pounded until consistency is like 
doughe Made into loaves about 10 pounds each, 
Wost popular staple food during breadfruit season, 


Breadfruit is first roasted and charred. Skin 
is removed. Remaining edible portion is pounded 


‘or sliced and coconut milk added, 


A very ripe meichon breadfruit which had been 
kept 10 days until soft is used. It is then 
baked and coconut milk added. 


Steamed breadfruit is powuded and coconut oil 
added. 


Breadfruit is roasted and skin removed. Edible 
portion is pounded; Faster pounding movements. 
are used than for kon. This is necessary to — 
keep breadfruit sticky. Small pieces are taken. 
and made into dumplings and coconut milk is 
added, “Arung" means coconut milk. This pre- 
paration is called arung or appuch. | 


Breadfruit preserved by fermentation. Left to 
ferment in holes dug in earth for about two to | 
three months. Can be kept for a year or more in 
these holes. After a year, the food is called 
autame : 


A preserved breadfruit preparation. After re- 
moving apot from earth, it is then cleaned and 
kneaded. Water is added and apot is made into 
a soft dough. This is either baked or steamed, 


A preserved breadfruit preparation. After 
removing from earth, apot is cleaned and kneaded. 
Coconut milk is added and mixture is steamed or 
baked. 


c 


Coconuts. 


- Yellow 


Reddish tinge to ripening nuts 


Green 

















































TRUKESE ENGLISH 


Nu setsusen Sweet but small, ripen all at the same time. 
Nu min Large nuts 
Taka Meat of mature coconut, A grater called a 


pweiker is often used to grate coconuts. 
After grating, coconut milk or oil is extracted 
which is used for flavoring food. 


Nu NA a ang fluid of the immature nut. 

Appun se os Soft spoon meat of the immature drinking nut. 
Trofal . | Embryo of the sprouting coconut. 

Utsu Bananae - 


Varieties of bananas 


Utsupun 

Ame se bok Large bananas, 
Samava 

Ujirek 

Ujitopu 

nue . 

Puupu 

Hukisa 

Peressin Brazilian variety, 
Ponapei Ponape « 

Tanan 

Utsu Feiru Large bananas baked with grated coconuts. 
Anni ra Trukese chestnut se, 
Mangko Mangoe se 

Peinaper Pinoxpple. 

Sassaf Soursope 





Naimis Lime » 


ENGLISH 


Kurukur 
Sennia 


Kitppau 


Simiden 


Nopur 


Ep 
Apue reka 


Emechimech 
Mon 


Apuch 
Kap 


Asas 


Kamuti 
Wo 

Fats 
Fatsira 
Fatessis 
Moniok 
Mokmok 


Kunger 


Sim 
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TRUKESE 


Orange. 


Watermelon. 


_ Papaya. 


Dry and wetland taro. Colocasia esculenta. 





Dry land. Alocasia macrorrhiza. 





Wetland. Cyrtosperma chamissonis. 





Swamp taro, imported from the Marshalls or 
Nukuoro. 


Morinda citrifolia, eaten only during faminése 





Dioscorea alata, yame 





Dioscorea bulbifera, poor quality yam eaten 
in famines, very bitter. 





Ipomoea digitata, like burdock root, caten raw 
also. 





Spondias dulcis Forst. f. Fruit with thorny 
center. 





Crataeva speciosa, a fruit, common on Nomwin. 





Yam 


Terminalia oatappa, Singapore almond. Nuts used 
for food, eaten after drying. , 





Sweet potato, 
Sugar canes 


Pandanus. 


' Edible pandanus. 


Edible ‘pandanus. 
Tapiocae 
Arrowroote 
Cucumber. 


Clams. 

















TRUKESE 


‘To 
Nippach 
Pik 
Pik, um 
Pik, sol 
Pik, ainbat 
Iik 
Ku 
Poko 
Rau 
Tikit 


Penichon 


Win or Puapua 
Kutsu 
Kou 
Chuko 
Chek 
Arar 
Esies 
Ponik 
Ekiek 
Nipauane 
Sop 
Kunnu 


Amo 





, ig 






























ENGLISH 


Clams. 
Octopus. 
Pige 

Baked pige 
Salted pig. 
Boiled pige 
Fish. 
Porpoise. 
Shark. 
Whale. 

Eel, fresh water, 


Species of black trepang, commonly known as 
see. slug, sea cucumber, or beche-de-mer,. 


Turtle. 

Goat. 

Cow. 

Chicken. 

Duck. | | 

Tern, white with black lines on head. 
White or "fairy" tern, common bird. 
Tern, black with white on top of head. 
White tern. 

Whitish brown sea bird. 

White heron. 

Small unidentified land bird. 


Large unidentified sea bird. 


i 








alibien 


Next to a house where the investigator lived, was a household 
where they did all the cooking in their cookhouse. By observing and 
asking questions, all this information was collected. By walking through 
the village and visiting with the villagers it was possible to learn more 


about their food and food patterns. 


At the same time, enough knowledge of the language was gained to 
converse in Trukese to widerstand the interviews between the interpreter 


and the subjects of the survey. 


The type and extent of waste were investigated in detail. Data 
were acquired on how much the average loaf of "kon" weighed, the amount of 
drinking fluid from one immature nut, how much edible portion could be 
obtained from one sweet potato and other: similar facts. ail 


r 


Foods such as boiled rice and breadfruit were weighed to determine 
in grams the amounts in household measurements. 


Most household utensils were alike as the source of supply was 
the same. 


Several types of fish were weighed after cooking, to determine 
edible portions by removing wastage and refuse such as bones, head, and 
entrails. Others which were eaten whole, such as Musum, small fish, were 


weighed per serving. 


Recipes were made up for mixed cooked dishes, Many samples of 
these dishes were brought back to Honolulu for chemical food analyses. 


2. Routine procedure of the interview 


The number interviewed averaged about six households daily. 
The visits were fewer in number as compared to the Marshall Island survey 
as distances were greater from one village to another and roads were 
poorer, In order to avoid the hot sun, traveling was done during the 
cooler time of the day, the walk to another village started about 6 in the 


morning and the return trip was about 7 at night. 


Daily visits were made to the households. The first visit was an 
orientation period with discussions about the survey, procedure and data 
to be collected. Various utensils for eating were shown so that accurate 
recordings could be made such as cupfuls, spoonfuls, and other household 
measurements, Information about’ the household was recorded at this time. 


A day's record was to be kept in Trukese and they were to be 
collected the following day. It was difficult to have them give individual 
food intakes as they spoke in terms of how much the household unit consumed, 
therefore, records were kept of total consumption per household with in- 
formation about special cases, such aS food intake of a smaller child, who 
had special foods, but in most instances individual intakes were taken. 
Number of meals consumed daily and the time of meals varied comsiderably. 
Having more households to cover with greater distances in between and a 
shorter time for the survey, two interpreters were hired to help collect 
data. Investigator went with the interpreters on initial visits, to ex= 
plain the survey, and take down the necessary information about the house=- 
hold. Investigator went with each one on alternate days, when they made 
daily visits, as they were covering villages on both ends of the island. 
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Data were brought back daily at‘the end of the day and they were recorded 
in notebooks. Any doubtful data or mistakes were discovered and the next 
time the investigator visited the households, which was each second day, 
they were clarified by questioning the subjects, 


36 Data collected. 


a. Basic data. 


1. 


2. 


36 


Le 


Kinds of foods eaten. 


Distribution of foods among meals and between meal 
feedings, 


Amounts eaten in terms of — numbers of foods, servings, 
or household measurements, 


Time period of seven days, 


b. Information about household, 


i. 


Composition of the family. 


ae 
be 
Ce 
d. 
Se 


f. 


Be 
he 


Number. 

Sex. 

Age to nearest year, . 

Other members of the household, 
Names -= all names used in the past. 
Other relevant information. 

1. Pregnancy, 

2. Lactation. 

Occupation, 


Illness, 


c. Data of a household for one week. 


‘l. 


Trukese Household 


Information about the household.‘ 


Members of the household. — 
1. Male, 45 years 6ld, husband, copra maker. 
2. Female, 41 years old, wife, lactating. 


3. Male, 16 years old, son. 








26 
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4. Female, 5 years old, daughter. 
5. Male, 2 years old, son. 


Food data. 

Tuesday 
Rice, boiled, white ' 1500 gms. (3.3 lbs.) 
Octopus, boiled ° - 4,00 gms. (0.9 1b.) 


Kon, steamed, pounded breadfruit 10 lbs. 
Coconut, drinking, fluid only —«6B 
Bananas, cooking 16 


2 year old son 





Sugar cane juice (extracted) 2 stalks’ 


Rice, boiled, white 2 tablespoons 
Milk, bréast — ad libitum 
- Wednesday 


Kon, steamed,’ pounded breadfruit 10 lbs, 
Salmon, red, canned | ‘1 Ibe 
Fish, Motsu, baked 500 gms. (1.1 lbs.) 


2 yea old son 





Breadfruit, roasted’ 400 gms. (0.9 1b.) 
Coconut, drinking, fluid 

only . 1 

Milk, breast ad libitum 


Thursday 
Kon, steamed, pounded breadfruit 10 lbs, 
Fish, Motsu, baked 500 gms. (1.1 1bs.) 


2 year old son 





Breadfruit, roasted; 400 gms. (0.9 1b.) 


Coconut, drinking, fluid 
only 1 


Milk, breast © ©" ad libitum 
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Friday 
Kon, steamed, pounded breadfruit 10 lbs. 
Fish, Musum, boiled , 4500 gms. (9.9 lbs.) 
Coconut, drinking, fluid only . 1 


2 year old son 





Breadfruit, sobsted 400 gms. (0.9 1b.) 
Milk, breast | ad libitum 
Saturday 
Kon, steamed, pounded breadfruit 10 lbs, 
Fish, ekeful, baked 1000 gms. (2.2 ibs.) 
Coconut, drinking, fluid only 2 


2 year old son 





‘Breadfruit, roasted .. 400 gms, (0.9 lbs.) 


Coconut, drinking, fluid only “£ 





Midi, breast. cs. tin ad libitum 
Sunday 
Kon, steamed, pounded breadfruit_ 10 lbs, 
Fish, Motsu, baked | | 300 gms. (0.6 1b.) 
2 year old son 
Breadfruit, roasted 300 gms. (0.6 1b.) 
Milk, breast ad libitum 
Monday 
Kon, steamed, jmabiil weentiieiih 10 lbs. 
Fish, Ikeson, baked.- o 300 gms. (0.6 1b.) 


2 year old son 





Cracker 20 gms. (1 cracker) 
Coconut, drinking, fluid only Lt 
Milk, breast ad libitum 
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Tuesday 
Kon, steamed, pounded breadfruit 10 lbs. 
' Fish, Motsu, baked 400 gms. (0.9 1b.) 


"2 year old son 





Cracker 20 gms. (1 cracker) 


Coconut, drinking, fluid only 1 


Milk, breast ad libitum 
Treatment of Dietary Survey Data and Assessment of the Adequacy Diets 


The same procedures were followed for the treatment of the dietary 
survéy data and the assessment of the adequacy of diets as found in the 
nutrition study of the Marshall Islands, 


RESULTS 


“fable 6 gives the results of the dietary study of Trukese of 
Udot, Truk District, Caroline Islands. 


The daily quantities of various nutrients per person and compar- 
ison with National Research Council Allowances for 290 Trukese were noted, 


The subjects are divided into different age groups, giving the 
number of subjects in each group, sex, range of each nutrient, number of 
subjects in each group, average, NRC allowances, number below allowances, 
and percent of subjects below allowances for calories, protein, fat, 
calcium, phosphorus, iron, thiamine, riboflavin, and ascorbic acid. 


l. Calories 


In each age group, some of the subjects were above allowances 
and others were below allowances except the males of the 16 to 20 years 
age group. In this instance, all seven subjects or 100% were below 
allowances, Among the lactating women and males of the 13 to 15 age group, 
the percentage below allowances were high, 89% and 86% respectively. 1 to 
3 years of age'group and females 21 to 60 years‘age group had lower per- 
centages of subjects below allowances with 42% and 46%, respectively, De- 
viations of the other groups were between these two figtres, 


For the total group of 290 Trukese, 186 ‘subjects or 64% were 
below NRC allowances, and 104 subjects or 36% were above NRC allowances, 
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2 Protein 


All seven male subjects of the 16 to 20 years age group or 
100% were below allowances, Lactating women and male subjects, 13 to 
15 years of age, had a high percentage of subjects below allowances with 
85% and 86%, respectively, Male subjects of the 21 to 60 years age 
group and female subjects of 21 to 60 years age group had a low per- 
centage of subjects below allowances, 45% and 36%, respectively. 
Deveesiens of the other groupswere between these two figures. 


_ the total group of 290 Trukese, 162 subjects or 56% were 
below allowances and 128 or 44% were above allowarices. 


36 Fat 


In all age groups, 100% or all subjects were below allowances, 
except the 7 to 9 years age group where 89% were below CLLGNNOs 


For the total group of 290 Trukese, 288 subjects or 99% were 
below allowances and two subjects or 1% were above allowances, 


L. Calcium 


Of all age groups, males 13 to 15 years of age had the highest 
percentage: of subjects below NRC allowances with 56% below allowances. 
This group was, followed by the 10 to 12 years age group, 1 to 3 years 
age group, and lactating women with 52%, 50%, and 48% of the subjects 
below NRC allowances, respectively. Males 61 and over group had a low 
percentage of subjects below NRC allowances with 8% below allowances. 
Females of the 61 years and over group, and females of the 21 to 60 
years, group had: 20% and 25%. of the: subjects below allowances. 


For the total group of 290 Trukese, 97 subjects or 33% were 
below allowances and 193 subjects or 67% were above allowances. 


56 Phosphorus 


91% of the 1 to 3 years age group were below NRC allowances, 
All other groups had 80% or more of the subjects below NRC allowances 
with the exception of females 16 to 20 years of age; males 16 to 20 
years of age; and fomales, 61 years and over group; with 75%, 71% and 


70%, respectively. 


For the total group of 290 Trukese, 212 subjects or 73% were 
below allowances and 78 subjects.or 27% were above allowances, 


6. Iron 


100% or all of the subjects of the following groups were below 
NRC allowances: 1 to 3 years old; 4 to 6 years; 10 to 12 years; 13 to 
15 years; males, 16 to 20 years; females, 16 to 20 years; and lactating 
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women, 85% of the subjects were below NRC allowances for males of the 
13 to 15 years old group, 


For the total group of 290 Trukese, 282 subjects or 97% were 
below NRC allowances and 8 subjects or 3% were above NRC allowances, 


7. #Vitamin A 


100% of the subjects were below NRC allowances for all groups 
with the exception of the 4 to 6 years old group and malés of the 21 to 
60 years old group where 95% and 97% of the subjects were below NRC 
allowances, respectively. 


For the total group of 290 Trukese, 287 subjects or 99% were 
below NRC allowances and 3 subjects or 1% were above NRC allowances. 


8, Thiamine 


100% of the subjects were below NRC allowances for males of - 
the 13 to 15 years old group and males of the 16 to 20 years old group. 
The 1 to 3 years old group had 34% of the subjects below NRC allowances. 
The other groups varied from 41% to 80% of the subjects being below NRC 
allowances, 


For ‘the total group of 290 Trukese, 170 subjects or 58% were 
below allowances and 120 subjects or 42% were above allowances. 


9. Riboflavin 


100% of the subjects of every group were below NRC allowances, 
except the 1 to 3 years old group and females, 21 to 60 years with 92% and 94% 
of the subjects below NRC allowances, respectively. 


For the total group of 290 Trukese, 288 subjects or 99% were 
‘below NRC allowances and 2 subjects or 1% were above NRC allowances. 


10. Niacin 


100% of ‘the malés of the 13 to 15 years age group and 16 to 
20 years group were below NRC allowances, 52% of the subjects of the 
4, to 6 years old group were below NRC allowances. Other groups ranged 
from 53% to 88% of the subjects being below NRC allowances. 


For the total group of 290 Trukese, 197 subjects or 68% were 
below NRC allowances and 93 subjects or 32% were above allowances. 


ll. Ascorbic Acid 


100% of the subjects of each group were below NRC allowances 
except for the 7 to 9 years old group, where 93% of the subjects were 
below NRC allowances, 
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For the total group of 290 Trukese, 289 subjects or 99% 
were below NRC allowances and one subject or 1% was above NRC allowances, 


Children 1 to 3 years of age 





Intake records for children one to three years of age were 
collected for thirty-two subjects. Out of thirty-two subjects, twelve 
were weaned and twenty subjects were still breast fed.although other 
foods were included in their dietary. Diets of non-breast fed subjects 
were calculated and tabulated in Table 16, For breast fed subjects, 
calories and nutrient values were calculated, however, intakes of breast 
feeding were not recorded, Therefore, all calculations exclude breast 


milk intakes, 


Fischer (25) reported the following in her. study: <"Mothers of 
33 children under six years of age were consulted as to the types of 
food eaten by their children, Only children under the age of eight months 
were reported as limited in their diets, In addition to the breast, these 
younger children were observed to eat sugar cane, sugar and coconut water, 
For the one bottle baby in this group, sugar was added to the baby's 
milk .eee. Babies of eight months and older were eating the regular adult 
diet, pounded breadfruit, roasted fish, etc., in addition to the milk : 
obtained from the mother. Only two babies as old as two years were found 
who had not been weaned and were not being fed entirely on adult foods. 
In regard to the unweaned baby, mothers were asked when they expected 
. to wean them. These estimates ran from qne to three years," 


A few records are given as examples of quantities and kinds. 
of food given to breast fed children of this age group. 


One female child of one year had boiled white rice and drinking 
fluid of the immature coconuts in her diet. The daily intake was 
estimated at 220 gms. of coconut fluid, and 100 gms. of boiled white rice, 
Calculated daily caloric and nutrient values were as follows: calories, 
390; protein, 8 gms.; fat, 0.43 gms.3; carbohydrate, 88 gms.; calcium, 50 
mgs.e; phosphorus, 99mgs.; iron, 0.20 mgs.; vitamin A, none; thiamine, 39 
megs.e; riboflavin, 21 mcgs.; niacin, 1.6 mgs.; and ascorbic acid, 2 mgs. 


One female child of one year had the following foods in her 
diet: soda crackers, drinking fluid of immature coconuts, and boiled 
white rice, The daily intake was estimated at 60 gms. of soda crackers, 
342 gms. of coconut fluid, and 50 gms. of. boiled white rice. Calculated 
daily caloric and nutrient values were as follows: calories, 736; protein, 
7 gmse; fat, 3 gms.; carbohydrate, 72 gms.; calcium, 82 mgs.; phosphorus, 
74 mgse; iron, 0,8 mgs.; vitamin A, none; thiamine, 37 mcgs.; riboflavin, 
34 megs.; niacin, 0.9 mgs.; and ascorbic acid, 3 mgs. 


One female child of one year had the following foods in her 
diet: boiled white rice and white bread, The daily intake was estimated 
at 58 gms. of boiled white rice and 96 gms, of white bread. Calculated 
daily caloric and nutrient values were as follows: calories, 548; protein, 
15 gms.; fat, 2 gms.; carbohydrate, 116 gms.; calcium, 40 mgs.; phosphorus, 
145 mgs.; iron, 3 mgs.; vitamin A, 35 I. U.; thiamine, 535 mcgs.; ribo- 
flavin, 306 mcgs.; niacin, 4 mgs.; and ascorbic acid, none, 
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One female child of two years had the following foods in her 
diet; boiled white rice, boiled mackerel, baked breadfruit and drinking 
fluid of immature coconuts, The daily intake was estimated at 58 gms, 
of boiled white rice, 128 gms. of boiled mackerel, 107 gms. of baked 
breadfruit, and 223 gms. of coconut fluid. Calculated daily caloric and 
nutrient values were as follows: calories, 553; protein, 34 gms.; fat, 
10 gms.; carbohydrate, 90 gms.; calcium, 74 mgs.; phosphorus, 451 mgs.; 
iron, 3 mgs.; vitamin A, 197 I. U.; thiamine, 105 mcgs.; riboflavin, 65 
mcegs.; niacin, 2 mgs.; and ascorbic acid, 4 mgs. 


One male child of two years had the following foods in his diet; 
sugar cane (pounded and juice extracted), boiled white rice, roasted 
breadfruit, soda crackers, and fluid of immature coconuts, The daily in- 
take was estimated at 389 gms. of sugar cane, 10 gms. of boiled white 
rice, 270 gms. of roasted breadfruit, 137 gms. of coconut fluid, and 3 
gms. of soda crackers. ‘Calculated daily caloric and nutrient values were 
as follows: calories, 566; protein, 4 gms.; fat, 1 gm; carbchydrate, 

187 gms.; — 146 mgs.; phosphorus, 158 mgs.3 iron, 5 mgs.; vitamin 
A, 186 I. U.; thiamine, 376 mcgs.; riboflavin, 200 mcgs.; niacin, 3 mgs.; 
and ascorbic acid, 3 mgs, 


One male child of three years had the following foods in his 
diet: roasted breadfruit, bananas, and drinking fluid of immature coconuts, 
The daily intake was estimated at. 240 gms. of coconut fluid, 300 gms. of 
roasted breadfruit, and 100 gems, of bananas. Calculated daily caloric 
and nutrient values were as follows: calories, 556; protein, 5 gms.; 
fat, 1 gm.; carbohydrate, 131 gms.; calcium, 126 mgs.; phosphorus, 166 mgs.; 
iron, 2 mgs.; vitamin A, 1046 I, U.; thiamine, 281 mcgs.; riboflavin, 205 
mcegs.; niacin, 3 mgs.; ahd ascorbic acid, 30 mgs. 


Children and adult male subjects 





Table 17 summarizes the daily quantities of various nutrients 
per person and comparison with National Research Council Allowances of 
children and adult male subjects of Udot, Truk District, Caroline Islands, 


There were 173 subjects as fekiows 12 males and females 
between the ages of 1 through 3 years of age; 21 males and females between 
the ages of 4 through 6 years of age; 18 males and females between the 
ages of 7 through 9 years of age; and 21 males and females between the 
ages of 10 through 12.years of age; 7 males between the ages of 13 through 
15 years of ages 7 males between‘the ages of 16 through 20 years of age; 
75 males between the ages: of 21 to 60 years of age; and | 12 males, 61 years 
of age and over, 


The average intakes, NRC allowances, percent of allowances, 
percent of subjects below allowances, for calories, protein, fat, calciun, 
phosphorus, iron, vitamin A, nase riboflavin, niacin, and ascorbic 
acid are given in Table 17, 
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I. CHILDREN 


1 to 3 years of age There were 12’male and ‘female subjects. All 
of the subjects or 100% were below NRC allowances for fat, iron, vitamin 
A and ascorbic acid. 92% of the subjects were below Allowances for ribo- 
flavin and 91% were below allowances for phosphorus, 34% of the subjects 
were below allowances for thiamine, and 42% were below allowances for 
calories, 58% of the subjects were below allowances for protein and 
niacin, and 50% were below allowances for calories, 





4 to 6 years of age There were 21 males and female subjects; All 
of the subjects or 100% were below NRC allowances for fat, iron, riboflavin, 
and ascorbic acid. 95% of the subjects were below ‘allowances for vitamin A. 
86% of the subjects were below allowances for phosphorus, 574 of the 
subjects were below allowances for calories and 52% for niacin. 67% of 
the subjects were below allowances for protein, 43% of the subjects were 
below allowances for calcium and thiamine, 7 





7 to 9 years of age There were 18 male and female subjects. All 
of the subjects or 100% were below allowances for vitamin A and riboflavin. 
93% of the subjects were below allowances for ascorbic acid, 89%. of the 
subjects were below allowances for fat; 88% were below allowances for -iron 
. and 85% were below allowances for phosphorus. 66% of the subjects were ... 
below allowances for thiamine and 61% for calories and protein, 55% were 
below allowances for niacin and 33% were below allowances for calcium, 





10 to 12 years of age There were 21 male and female subjects. All 
of the subjects or 100% were below allowances for fat, iron, vitamin A, 
riboflavin, and ascorbic acid, 80% of the subjects were below allowances 
for phosphorus’ and riboflavin. 76% of the subjects were below allowances | 
for calories and 71% were below allowances for niacin. 67% of the subjects 
were below allowances for protein and 52% of the subjects were below 
allowances for calciun, 





III, MALES 


13 to 15 years of age There were 7 subjects. 100% or all of the 
subjects were below allowances for fat, vitamin A, thiamine, riboflavin, 
niacin, arid ascorbic acid, 86% of the subjects were below allowances 
for calories and protein; 85% were below allowances for phosphorus and 
iron, 56% were below allowances for calcium. 





16 to 20 years of age There were 7 subjects. 100% or all of the 
subjects were below allowances for calories, protein, fat, iron, witamin 
A, thiamine, riboflavin, niacin and ascorbic acid. 71% of the subjects 
were below allowances for phosphorus and 28% of the subjects were above 
allowances. 





21 to 60 years of age There were 75 subjects, 100% or all of the 
subjects were below allowances for fat, riboflavin, and ascorbic acid. 
97% of the subjects were below allowances for iron and vitamin A. 72% 
of the subjects were below allowances for niacin, and 70% for calories, 
68% of the subjects were below allowances for phosphorus and 60% were 
below allowances for thiamine. 45% were below allowances for pretein and 
an wee’ below allowances for calcium, 
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61 to 70 years of age There were 12 subjects. 100% or all of the 
subjects were below NRC allowances for fat, vitamin A, riboflavin, and 
ascorbic acid. 88% of the subjects were below allowances for iron, 58% 
of the subjects were below NRC allowances for protein, phosphorus, and 
niacin, 50% of the subjects were below allowances for calories and 
thiamine, 8% of the subjects were below allowances for calcium, 





Female subjects 





Table 18 summarizes the daily quantities of various nutrients per 
person and. comparison with National Research Council Allowances for female 


“subjects of Udot, Truk District, Caroline Islands, 


_ There were 117 female subjects as follows: 12 females between 13 
and 15 years of age; 12 females between 16 through 20 years of age; 56 
females between the ages of 21 through 60 years of age; 10 females, 61 
years and over; and 27 lactating women, 


The average intakes, NRC allowances, percent of allowances, percent 
of subjects below allowances for calories, protein, fat, calcium, phosphorus, 
vitamin A, thiamine, riboflavin, saan and. ascorbic acid are given in 


Table 18. 


III, FEMALES 


13 to 15 years of age There were 12 subjects. 100% or all of the 
subjects were below allowances for fat, iron, vitamin A, riboflavin, and 
ascorbic acid, 75% of the subjects were below allowances for niacin. 67% 
of the subjects were below allowances for calories. 58% of the subjects 
were below allowances for phosphorus and 50% were below allowances for 
protein, 41% of the subjects were below allowances for thiamine and 33% 


were below allowances for calcium, 





16 to 20 years of age There were 12 subjects. 100% or all of the 
subjects were below allowances for fat, iron, vitamin A, riboflavin and 
ascorbic acide 83% of the subjects were below allowances for niacin. 75% 
of the subjects were below allowances for thiamine and phosphorus. 67% of 
the subjects were below allowances for protein. 58% of the subjects were 
below allowances for calories and 25% of.the subjects were below allowances 


for calcium. 





. 21.to 60 years of age There were six subjects. 100% or all of 
the subjects were below NRC allowances for fat, vitamin A, and ascorbic 
acid, 94% were below allowances for iron and riboflavin. 66% were below 
allowances for phosphorus, and 53% were below allowances for niacin, 
46% were below allowances for niacin. 46% were below allowances for 
calories and 42% were below allowances for thiamine. 36% were below 
allowances for protein and 25% were below allowances for calcium. 


61 to 70 years of age There were ten subjects, 100% or all of the | 


subjects were below allowances for fat, vitamin A, riboflavin and ascorbic 
acid. 90% of the subjects were below allowances for iron. 70% of the. 
subjects were below allowances for phosphorus and 60% were below allowances 
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for niacin, 50% of the subjects were below allowances for calories, 
protein and thiamine. 20% were below allowances for calciun. 


Lactating women There were 27 subjects, 100% or all of the subjects 
were below NRC allowances for fat, iron, vitamin A, riboflavin and 
ascorbic acid, 89% of the subjects were below allowances for calories 
and 88% were below allowances for niacin. 85% of the subjects were below 
allowances for protein and 81% were below allowances for phosphorus, 

. 77%-of the subjects were below allowances for thiamine and 48% were 

‘ below allowances for calcium, 


vi" Classi thcatsons of averages of nutrient in intake in relation to NRC Reconmended 





' Dietary Allowances 





~~ * Table: 1g gives the classification of averages of nutrient intake 

of 290 Trukesé of Udot, Caroline Islands, in relation to NRC Recommended 
Dietary Allowances. Classification of average intake is given as percentage 
of NRC Recommended Dietary Allowances, 


For calories, protein, calcium, and thiamine the greatest number 
"Of average intakes were in the group which was 90 to 100% of the NRC Recom- 
mended Dietary Allowances, : 


Table 19.: 


Classification of Averages of Nutrient Intake of 290 Trukese of 
_. Udot, Caroline Islands in Relation to NRC Recommended Dictary Allowances. 


Classification of Average Intake as . 
Percentage of NRC accommended Dietary Allowances | 
: by wary Murai 


4 








90-100 70-89 Under 
Percent Percent 70_sercent 
Calories ‘ ae a 56 111 
Protein 150 56 al, 
Fat 6 7 277 
Calcium : . 198 ’ » : 71 
Phosphorus 105 «59 126 
Iron 13 31 246 
VitaminA 3 — oo 276 
Thiamine © % oe Se 50 107 
Riboflavin | 7 36  2h7 
Niacin | 100 — 60 130 


Ascorbic Acid - 2 < a 279 
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For fat, phosphorus, iron, vitamin A, riboflavin, niacin, and 
ascorbic acid the greatest number of average intakes were in the group 
which was under 70% of NRC Recommended Dietary Allowances, 


DISCUSSION 


Little is known about the physiological requirements of the 
Trukese for various nutrients. 


In order to have some data on body sizes of Trukese, 282 male 
and female Trukese, from the ages of 1 through 70 years, participants in 
this dietary survey, were weighed and measured by the author, 


Table 20 shows the weights and heights of 282 male and female 
subjects from 1 year through 70 years of age. The weights are given in 
pounds showing the range and average; heights are given in inches showing 
the range and average. 


The average weights of Trukese were compared with average weights 
of Americans of the same age group to obtain the difference between 


Trukese and Americanse 


Table 21 shows the difference between average body weights of 
Trukese and American subjects of the same age group. 


Trukese subjects had smaller body sizes when compared with 
American subjects of the same age group, with the exception of females 21 
years and over, where the average weight for Trukese females was two 
pounds heavier than the average weight for American females. 


CALORIES 


Caloric requirements, using the FAO formula for calculating 
these requirements, would be similar to the calculated values for Marshallese 
as the body sizes of the Trukese are very much like the Marshallese and 
the mean temperature of Truk is the same as that of the Marshall Islands. 
For details see section under Discussion in the Nutrition Study of the 


Marshall Islands. 
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Table 20, | y 
Weights and Heights of Trukese Subjects — 
Sex Number of Weight (pounds) Height (inches ) 
(yrs.) subjects Range Average Range Average 
M 17 20-30 25 22=30:. 27 
F 15 20-30 a 22-30 . 
M 7 30-35 32 36-40 38 
F 14 20-33 28 36-40 38 
M 13 42-60" 50 40-55 45 
F 4 ~~ 0-60 48 40-54 47 
M 12 64-90 78 48-50 20 
F ae 3-88 76 50-58 22 
M 7 ~  7Q=120 98 55-63 60 
F 12 75-125 100 50~60 58 
M 7 95-165 133 55-68 63 
F 12 80-140 121 55-65 61 
M 75 110-200 138 59-693 : 64 
F 56 90-170 125 55-68 61 
M 12 98-160 123 59-69 63 
F.. 10 = s+.» 90-150: «=: 121 56-64 56 








Table 21. ? 


Comparison of “Average Weights of Trukese with Weights of 
Americans Given for Each age Group in the Table of 
Recommended Daily Allowances, National Research Council. 














Weights of Americans Weights of Trukese bifference 

Age ‘group’ weight in Pounds _.Weight in Pounds -.. in_ founds 
1 to 3 | 27. 25 | -2 
to 6 42 30 Z -12 
7: to 9 .. 58 “L9 } ~9. 
10 to 12 78 77 -1 
13 to 15 (girls) 108 100 -8 
16 to 20 (girls) 122 121 -1 
13 to 15 (boys) 108 100 -8 
16 to 20 (boys) 141 133 ~8 
21 and ever 

(females ) 123 125 #2 





21 and over (males) 154 138 -16 ° 








| rd 
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FOOD ITEMS COMMONLY CONSUMED BY TRUKESE STUDIED IN THIS. DIETARY SURVEY 


l. 


20 


Se 


4. 


TRUKESE 
BREADS Pinauwa 
CEREAL AND CEREAL DISHES Rais 
CRACKERS 
FISH, CRUSTACEA, AND SIMILAR FOODS 
TRUKESE ENGLISH 
Ar Parrot fish 
Boro Wrasse 
Bula Surgeon fish (Tang) 
Eni Sea Bass 
Fide Snapper 
Ikechon Wrasse 
Kinfou Sea Bass 
Kuo 
Meigyogyo Trigger Fish 
Meich 
Musum Damsel Fish, 
Sergeant Major, 
Squirrel Fish 
or Soldier Fish 
Nippach Octopus 
Onon Bivalves found in 
mangrove swamps 
Petu Mackerel 
Puna Surgeon Fish (Tang) 


ENGLISH 
Bread, white 


Rice, boiled, 
white 


Crackers, soda 


SCIENTIFIC 





Scarus 
Family Labridas 
Naso Lituratus 


Cephalopholis 
Argus (Bloch) 


Family Lutjanidae 
(genus Lutjanus) 


Family Labridae 


Epinephelus macroe 
spilos (?) 


Siganus (punctatus?) 


Family Balistidae or 
Monacanthidae 


Siganus Rostratus 


Contains several 
species belonging at 
least to the familiar 
Pomacentridae and 
Holocentridae 


Octopus (Octopus) 
sp. (probably 0. o. 
cyanea) 


Lucina edentula (Linne) 


Family Acanthuridae 





5e 


66 


Te 


8. 


Ge 
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TRUKESE ENGLISH SCIENTIFIC 
Senif Sardines, small A clupeid fish, 
probably of the 
genus Harergula 
Sewit Scorpion Fish Family Scorpaenidae 
Sim Clam Hippopus hippopus 
To Clam Tridacna sp. (probably 
T. crocea) _ 
Tsufu Parrot Fish Family Scaridae 
FRUITS TRUKESE ENGLISH 
| | Utsu Bananas, raw and cooked 
Naimis Limes 
Painaper Pineegple 
Sasaf _ Soursop 
Mangko Mangoes 
Sennia tiéenion 
Kurukur Orange 
Kippwau Papaya 
MEATS, FRESH 
Pik Pig 
‘Chicken 


Chuko 


MEAT, SAUSAGE AND. SIMILAR PRODUCTS | 


MILK 


NUTS Nu 
Taka 
Apun 


Chicken soup 


Frankfurters 
Evaporated milk for infants 


Coconut fluid from the 
immature nut 


Meat from mature coconut 


- Meat often called spoon 
meat from immature coconuts 





























9. NUTS {COXT'D) ' TRUKESE 


Ot or chofar 


10. SUGAR 
Wo 
Suke 


11. VEGETABLES 


‘ 


Kon 


Ainbat mei 
Aponau 


Matun 


Ror or opou 


Emé sifich 


Kamuti 


Pwoteiton 


12. MISCELLANEOUS 
Kofi 


Ti 


BREADFRUIT AND TARO SEASON 


ENGLISH 


Embryo of the 
sprouting coconut 


Sugar cane 


‘Sugar, white, refined 


Breadfruit, steamed and 
pounded into a loaf 


Breadfruit, boiled 
Breadfruit, baked 


Breadfruit, steamed, pounded 
and coconut milk added 


Breadfruit, roasted, charred, 


- skin scraped off and baked in 
coconut milk 


Breadfruit, steamed, pounded 
and coconut oil added 


‘Potato, sweet 


Potato, white 


Coffee 
Tea 


Miso soup 


Bulk of the breadfruit crop is obtained during the main harvest 
season from July to September. During this season, the surplus is stored 


as fermented breadfruit, "apot". 


Meikoch, a variety of breadfruit, is harvested in October, 
Meikoch, sawan, and Meiyon are in season from the middle of December un- 
til the middle of January and in good years until middle of February. 











—22he 


Root crops such as puna (Cyrtosperma chamissonis), taro or 
oni (Colocasia esculenta) and dryland taro or ka (Colocasia macrorrhiza) 
and tapioca are cultivated all year round. 











* RECOMMENDATIONS ? 


See section under Recommendations Based on Dietary Studies in 
the Nutrition Study of the Marshall Islands. 


SUMMARY 


Seven-day dietary records of 290 Trukese of Udot, Truk District, 
Caroline Islands, from the ages of one to 70 years of age were studied for 
daily quantities of calories, protein, fat, calcium, phosphorus, iron, 
Vitamin A, thiamine, riboflavin, niacin and ascorbic acid. These figures 
were then compared with National Research Council allowances. 


Taking the total group of 290 subjects, the following results 
were obtained when daily intakes were compared with NRC allowances; 


1. Calories: 186 subjects or 64% were below NRC allowances 
and 104 subjects or 36% were above NRC allowances. 


26 Protein: 162 subjects or 56% were below allowances and 128 
or 44% were above NRC allowances. 


3.. Fat: 188 subjects or 99% were below NRC allowances and two 
subjects or 1% were above allowances. 


4. Calcium; 97 subjects or 33% were below allowances and 193 
subjects or 67% were above NRC allowances, 


5. Phosphorus: 212 subjects or 73% were below NRC allowances 
and 78 subjects or 27% were above NRC allowances. 


6. Iron: 282 subjects or 97% were below NRC allowances and 
eight subjects or 3% were above NRC allowances. 


7. Vitamin A: 287 subjects or 99% were below NRC allowances 
and three subjects or 1% were above NRC allowances. 


8. Thiamine: 170 subjects or 58% were below allowances and 
120 subjects or 42% were above NRC allowances. 


9. Riboflavin: 288 subjects or 99% were below NRC allowances 
; and two Widjects or bru were above NRC \epaemneneed 


10. Niacin: 197 subjects or 68% were below NRC allowances and 
93 subjects or 52% w were above NRC allowances. 


11. Ascorbic Acid; © 289 subjects or 99% were below NRC allowances 
and one subject or 1%'was above NRC allowances. 
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PART III 
A COMPARATIVE STUDY OF THE NUTRIENT INTAKES OF THE 


MARSHALLESE OF MAJURO VILLAGE, wiARSHALL ISLANDS, AND THE 
TRUKESE OF UDOT, TRUK DISTRICT, CAROLINE ISLANDS 


PURPOSE; To compare the nutrient intakes of the Marshallese of Majuro 


Village, Marshall Islands, a "low" island; and the nutrient intakes of 


the Trukese of Udot, Truk District, Caroline Islands, a “high” island. 


PROCEDURE: As given in section for the Marshall Islands and the Caroline 





. Islands. 


RESULTS 


Table s2summarizes the daily quantities of various nutrients . 
per person and comparison with National Research Council allowances cf the 
Marshallese children of Majuro Village, Marshall Islands and the Trukese 
children of Udot, Caroline Islands. 


There were 120 children. Ages 1 to 3 years: Marshallese, 24; 


. Trukese, 12. .Ages 4.to 6 years; Marshallese, 123; Trukese, 21. Ages 7 


to 9 years: Marshallese, 6; Trukese, 18. Ages 10 to 12 years: Marshallese 


6; Trukese, 21. 


The average intakes, NRC allowances, percent of allowance, per- 
cent of subjects below allowances, for calories, protein, fat, calciun, 
phosphorus, vitamin A, thiamine, Ks ileal prneeee and ascorbic acid 


- are ) given in Table 22. 


+ I.- CHILDREN 


1 to 3 years of age In comparing the Marshallese and the Trukese 





._ of this age group, for the Marshallese, a greater percentage of subjects 


were below allowances for all nutrients except niacin. For the Trukese, 
a greater percentage were below allowances for fat, phosphorus, iron, 
vitamin A, riboflavin and ascorbic acid. For protein and niacin almost 


. half of the subjects were above and half below NRC allowances. For calciun, 


it was evenly divided between those above and those below allowances. 


4 to 6 years of age For the Marshallese, a greater percentage of 
the subjects were below allowances for all nutrients except iron and 
niacin. For the Trukese, a greater percentage of the subjects were below 
allowances for.all nutrients except calcium and thiamine. Caloric and 
niacin intakes were divided with almost half of the subjects above and 
half below allowances. 





7 to 9 years of age For the Marshallese, a greater percentage of the 
subjects were below allowances for all nutrients except niacin. The per- 
centage for protein and for iron were divided with half of the subjects 
above and half below allowances. For the Trukese, a greater percentage 
of the subjects were below allowances for all nutrients except calcium and 


niacin. 
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10 to 12 years of age For the Marshallese, a greater percentage 
of the subjects were below allowances for all nutrients except niacin. 
For the Trukese, a greater percentage of subjects were below allowances 
for all nutrients except calcium. For calcium almost half of the subjects 
were below allowances and half were above allowances, 








Table 23 summarizes the daily quantities of various nutrients. . 
per person, and comparison with National Késearch Council allowances of §_ 
the Marshallese males of Majuro Village, Marshall Islands and the Trukese 
males of Udot, Caroline Islands. 

There were 147 males. Ages 13 :to 15 years; ‘Marshallese,: 3; . 
Trukese, 7. Ages 16 to 20 years: Marshallese, 2; Trukese, 7. Ages ‘21. 
to 60 years; Marshallese, 33; Trukese, 75. Ages 61 to 70 years: 
Marshallese, 8; sruiees, 12. 4 

The average intakes, NRC allowances, percent of allowances, 
percent of subjects below allowances, for calories, protein, fat, calcium, 
phosphorus, vitamin A, thiamine, riboflavin, niacin and ascorbic aqse are. 
given in Table 23. 


II. MALES 


13 to 15 years of age For the Marshallese, a greater percentage 
of the subjects were below allowances for all nutrients. For the Trukese, 
a greater percentage of subjects were below allowances for ail nutrients 
except calcium. Almost one half of the subjects were below allowances 





and one half were above allowance's for calcium, 


16 to 20 years’ For the Marshallese, a a greater percentage of the 
subjects were below allowances for all nutrients except protein, phosphorus, 

iron, vitamin A, thiamine and niacin. For all. these nutrients, one half 

of the subjects were below allowances and one half were above allowances, 

For the Trukese, a greater percentage of the subjects were below allowances 

for all nutrients except calcium. "es 





21 to 60 years of age For the Marshallese, a greater percentage 
‘ of the subjects were below allowances for all nutrients. For the Trukese, 
a greater percentage of the subjects were below allowances for all nutrients 





*: except protein and calcium, 


A 61 to 70 years of age For the Marshallese, a greater percentage 

of the subjects were beiow allowances for all nutrients except niacin. 
For the Trukese, a greater percentage of the subjects were below allowances 
for fat, iron, vitamin A, riboflavin, and ascorbic acid. Almost one half 
of the subjects were below allowances and one half were above allowances 
for protein, phosphorus, thiamine, and niacin.: For calories, one half 
were below and one half above NRC allowances, ~ 





Table 24 summarizes the daily quantities of various nutrients 
per person and.-comparison with National Research Council allowances of 
the Marshallese females of Majuro Village, : ‘Marshall Islands, and ‘the: 
Trukese females of Udot, Caroline Islands, 
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There were 180 females. Ages 13 to 15 years: Marshallese, 3; 
Trukese, 12. Ages 16 to 20 years: Marshallese, 4; Trukese, 12, Ages 
21 to 60 years: Marshallese, 36; Trukese, 56. Ages 61 to 70 years; 
Marshallese, 9: Trukese, 10. Lactating women: Marshallese, 1ls Trukese, 


276 


The average intakes, NRC allowances, percent of allowances, 
percent of subjects below allowances, for calories, protein, fat, calcium, 
phosphorus, vitamin A, thiamine, riboflavin, niacin, and ascorbic acid 
are given in Table 24, 


III. FEMALES 


13 to 15 years of age For the Marshallese, a greater percentage 
of subjects were below allowances for all nutrients. For the Trukese, 
a greater percentage of subjects were below allowances for all nutrients 
except calcium and thiamine. For phosphorus, almost one half of the 
subjects were above and one half below allowances. For protein, one half 
were below and one half above NRC allowances. 





16 to 20 years of age For the Marshallese, a greater percentage 
of subjects were below allowances for all nutrients except phosphorus and 
iron where one half of the subjects were above and one half below allowances, 
For the Trukese, a greater percentage of subjects were below allowances 
for all nutrients except calcium. For calories, about one half of the sub- 
jects were below allowances and one half were above allowances. 





21 to 60 vears of age For the Marshallese, a greater percentage of 
subjects were below allowances for all nutrients except niacin. For the 
Trukese, a greater percentage of subjects were below allowances for all 
nutrients except calories, protein, calcium and thiamine. Almost a half 
of the subjects were below allowances and one half were above allowances 


for niacin. 





61 to 70 vears of age For the Marshallese, a greater percentage 
of subjects were below allowances for all nutrients except niacin. For 
the Trukese, a greater percentage of subjects were below allowances for 
fat, phosphorus, iron, vitamin A, riboflavin, niacin and ascorbic acid. 
One half of the subjects were below and one half above allowances for 
calories, protein, and thiamine. 





Lactating women For the Marshallese, a greater percentage of sub- 
jects were below allowances for all nutrients except niacin. For the 
Trukese, a greater percentage of the subjects were below allcwances for 


all nutrients except calcium. 
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Classification of Averages of Nutrient Intake of 
Marshallese and Trukese Subjects in Relation to 
"NRC Recommended Dietary Allowances 











Table 25 gives the classification of averages of nutrient in- 
take of 161 Marshallese subjects and 290 Trukese subjects in relation to 
NRC Recommended Dietary Allowances. Classification of average intake is 
given as percentage of NRC dietary allowances. The number of individuals 
in each group is given as percentage of subjects studied. : 


ie Galetti 4% of the Marshallese and 43% of the-Trukese 
were in the 90 to 100% group. 18% of the Marshallese and 19% of the 
Trukese were in the 70 to 89% group in relation to NRC recommended: 
allowances. 78% of the Marshallese and 38% of the Trukese were in.the .- 
under 70% group. 


2. Protein: 29% of the Marshallese and 52% of the Sruiicse 
were in the 90 to 100% group, and 27% of the Marshallese and 19% of the 
Trukese were in the 70 to 89% group. 44% of the Marshallese and 29% of 
the Trukese were in the under 70% group; 


3. Fat; 3% of the Marshallese and 2% of the Trukese were in 
the 90 to 100% group; while 2% of the Marshallese and 3% of the Trukese | 
were in the 70 to 89% group. 95% of both idarshallese and Trukese were 
in the under 70% group in relation to NRC resommended allowances. © 


| 4, Calcium: 2% of the Marshallese and 68% of the Trukese | 

: were in the 90 to 100% group; while 3% of the Marshallese and 7% of the 

‘ Trukese were in the 70 to 89% group; and 95% of the Marshallese and 25% ~ 
of the Trukese were in the under ~ group in relation to NRC recommended 
allowances. 


‘ . , .Se Phosphorus; 8% of the Marshallese and 36% of the Trukese 
- were in the 90 to 100% group; 9% of the Marshallese and 20% of the 
Trukese were in the 70 to 89% group; while 83% of the Marshallese and 44% 
_ of the Trukese were in the under 70% group in relation to NRC recommended 
allowance se 


6. Iron: 42% of the Marshallese and 4% of the Trukese were 
in the 90 to 100% group; 20% of the Marshallese and 11% of the Trukese | 
‘were:in the 70 to 89% group; while 38% of the Marshallese and 85% of the 
. Truke se were in the wee 70% group in relation to NRC recommended ' 
‘allowances. 


7. Vitamin A: 13% of the Marshallese and 1% of the Trukese 
were in the’ 90 to 100% group; 3% of the Marshallese and 4% of the Truke se 
were in the 70 to 89% group; while 84% of the Marshallese and 95% of the 
Trukese were in the under 70% group in relation to NRC recommended allowances. 


‘8. Thiamine; 20% of the Marshallese and 46% of the Trukese 
were in the 90 to 100% group; 19% of the Marshallese and 17% of the 
Trukese were in the 70 to 89% group; while 61% of the Marshallese and 37% 
of the Trukese were in the under 70% group in relation to NRC recommended 
allowances. 
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, Classification of Averages of Nutrient Intake of Marshallese and Trukese 
in Relation to NRC wzscommended dietary Allowances. 
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Table 25. 


Classification of Average Intake as Percentage of NRC wecomuended Dietary 
Allowances. Number of Individuals in gach Group Given as Percentage of sSub- 


jects Studiced. 


Under 70 





90 to 100 70 to 89 
Percent Percent 
Marshallese Trukese Marshallese Trukese Marshalleso Trukese 
Percent Percent Percent Percent Percent ercent 
Calories 4 43 18 19 78 38 
Protein, 29 52 27 SS ee 29 
Fat 3 2 2 ie 95 95 
Calcium 2 68 3 7 95 | 25 
Phosphorus —& 36 9 20 83 Ah 
Iron 42  §! 20 11 38 8 
Vitamin A 13 1 3 4 84 95 
Thiamine © 20 46 19 17 61 37 
Riboflavin 1 3 4 12° 95 85 
Niacin © 58 34 20 al 22 45 
7 1 3 3 90 96 


Ascorbic Acid 
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9. Riboflavin; 1% of the Marshallese and 3% of the Trukese 
were in the 90 to 100% group; 4% of the Marshallese and 12% of the Trukese 
were in the 70 to 89% group; and 95% of the Marshallese and 85% of the 
Trukese were in the under 70% group-in relation to NRC recommended allowances, 


10. Niacin; 58% of the Marshallese and 34% of the Trukese were 
in the 90 to 100% group; 20% of the Marshallese and 21% of the Trukese were 
in the 70 to 89% group; and 22% of the Marshallese and 45% of the Trukese 
were in the under 70% group in relation to NRC recommended allowances. 


1l. Ascorbic acid: 7% of the Marshallese and 1% of the Trukese 
were in the 90 to 100% groups 3% of the Marshallese and Trukese were in 
the 70 to 89% group; and 90% of the iMarshallese and 96% of the Trukese 
were in the under 70% group in relation to NRC recommended allowances. 


DISCUSSION 


Data for the Marshail Islands dietary study were collected during 
the period from January 18th through May 29th, 1951, while the data for 
the Caroline Islands study covered the period from June 27th through 
October 8th, 1951. 


The diets of the people are influenced by the seasonal fruits 
and vegetables available, so this comparative study does not indicate the 
differences that exist between the dietaries for the whole twelve months 
period but shows only the differences or similarities during the seasons 
when these studies were undertaken, For a true comparison, the studies 
should be undertaken for a year period. 


Marshall Islands is representative of a "low" island and the 
Caroline Islands, of a "high" island. "Low" islands are coral atolls and 
"high" islands are of volcanic origin. The supply and variety of vegetables 
and fruits differ on each of these islands. 


The Marshallese of Majuro Village depended more on store goods 
for their source of food supplies. For example, rice, sugar, flour. and 
canned goods were predominant in their dietary. Trukese of Udot depended 
on the sea and their vegetable crops for their existence. Fish, octopus, 
shellfish, breadfruit, bananas and coconuts were used in greater quantities. 


Fish heads and fish bones were not as commonly used in the 
Marshallese diets while the Trukese took small fish (Musum), boiled them 
and ate the whole fish including heads, bones, and entrails. The bony 
structure of fish is high in calcium values and this is one of the 
reasons why the calcium intake was higher among the Trukese than the 
Marshallese. 68% of the Trukese were in the group which was 90 or 100% 
of the NRC recommended allowances, while only 2% of the Marshallese 
were in this group. 95% of the Marshallese were in the under 70% of 
NRC recommended allowances group. 


For other differences in the diets, 43% of the Trukese were in 
the upper group for calories and only 4% of the Marshallese were in this 
group. 78% of the Marshallese were in the lowest group for calorie in- 
take. It was breadfruit season in Udot and everyone had large quantities 
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of “kon" to eat, while in the Marshall Islands the breadfruit season had 
not started, 


For protein intakes, 52% of the Trukese were in the upper 
group for protein intake, while only 29% of the Marshallese were in this 
group. On Udot, the women of the village were responsible for fishing 
while the men of the village were responsible for “kon" making. Each 
day the women were out in the reef looking for shellfish or octopus. 

At least once a week, they fished in groups with their hand nets in the 
lagoon. - About. once in two weeks, the Chief's wife took all the available 
women of the village on the Chief's boat and they went out in the ocean 
to fish leaving their homes very early in the morning and returning 
very late at night. They came back with large amounts of fish, which 
they divided among the people of the village. Men did the fishing on 
Majuro, usually on Saturdays. 


For phosphorus intakes, 36% of the Trukese were in the upper 
group and only 8% of the Marshallese were in this group. Usually foods 
that have calcium have phosphorus als@, so that it often follows that 
when calcium intakes are low phosphorus intakes are also low, 


For thiamine intakes, 46% of the Trukese were in the upper 
group, and only 20% of the Marshallese were in this group. For the 
Trukese, the large amounts of breadfruit eaten may account for the 
thiamine intake. 


For iron and niacin intakes, Marshallese were in the upper 
groupse 


Both the Trukese and Marshallese diets were low in fat, riboflavin, 
Vitamin A, and ascorbic acid, 


Trukese did not include coconut sap in their diets as it was 
unlawful to tap coconut trees. This law was put in effect to curtail the 
making of fermented coconut’ sap liquor. Large quantities of coconut sap 
were used by the Marshallese. 


The reasons for the existence of these deficiencies and how 
they may be remedied is discussed in the section under ‘Recommendations 
Based on Dietary Studies in the Nutrition Study of the Marshall Islands. 


SUMMARY 


Seven-day dietary records of 157 Marshallese of Majuro Village, 
Marshall Islands and 290 Trukese of Udot, Truk District, Caroline Islands, 
from the age of one to 70 years of age were studied for daily quantities 
of calories, protein, fat, calcium, phosphorus, iron, Vitamin A, thiamine, 
riboflavin, niacin, and ascorbic acid. These figures were then compared 
with National Research Council allowances, Tables are given with figures 
for average intakes, NRC allowances, percent of allowances, percent of 
subjects below allowances, for calories, protein, fat, calcium, phosphorus, 
vitamin A, thiamine, riboflavin, niacin, and ascorbic acid. Differences 
and similarities in the nutrient intakes of the Marshallese and Trukese 
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